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■ ■ • ' • ■ , 

SUM-WIARY DF CONTE^NTS * ' « ' ° • 

. ^ • ^ ^. ■• ' > 

, * This unit contains; " " *' • 

■ - An introduction .to' addition and subtrac^tion of the counting 
numbers interpreted in terms of .sets of pbjects. 

- An introduction to the number line, a useful model of the ' 
rea.1 number system, which the children will use tVou^out ' 

^ the ren\ainder of first grade" and in subsequerit graces. ^ 

/' \ ' ' ' 

- Activities with arrays. ' ' 3 

\ ' ' ' .1 

- An'irftroducYion to the number | and,' optionally, to other ^ 
.simple fractians. ' . <■ ' . 

. • - AgtivitiGs that illustrate place value and'the decimal s=ys- ' 
tern of numeration from^ 0 to 100 and, optionally, toTOOO.' " 

BACKGROUND . •/ ' ' • ■ '/ 

» 

,Tho major topics^of this unit are discussed below. More de- ' 

C'i3iled coiamehts are at the start of .each section; • ' 

• " ■ . ' 

.Addition and Subtraction * , ' " ^ 

\ . ' ' 

-. > ■ 

Addit-ion of the counting .jiumbprs (i.e. , I, 2, a,.^, ) can 

■ be introduced in a w^ay that has.great intuitive,appeal:'..i.namel>; 

by interpreting a sum' as the number of members in a set of 
• obj-ects that was formed by joining two disjoint sets Qf Objects. 

, (Disjoint'sets do not have any members .in common.') \imi- ' ' 
• larly, subtraction can be introduced by interpreting a difference 

as the number of members' remaini^ng' in a^set when §om£ of its 
; members are removed.- Teachers have" traditionally i^ed 'these • 

ways Of iotroducing addirtipnand subffaction, althouqfi they, 

have not always spoken pf sets. • 



However, -^ve n^ust recognize that a child ^ill be introduced 
- ^ to several extensiors of the number systeim during his elemen- 
tary schooling. He will first meet the counting numbers (the 
positive integers sach as 2 and 17); then ho \y ilL succG;ssivoly 

encounter the number zero (0), .the negcitivG intccjors jsuch^^rs 

-3 and -198), the fractions (such aS % and-y^"^)-' '^nd ' / "^^ 
the irrational numbers (such as 77 and /J)T Taken together , 
th§se types of nuiTj.bers are called the real numbers . 

It would be fortunate indeedV the set interpretation could be 
meaningful for all the reel nurnbers that a student will en- 

. counter^j — But a-rrK^m^nt'-s^Tefle'cW^^^ is not 

the case. For example, how cou)^ one give a set interpreta- 
tion of I + TT, or'/T- or '^en of 2 - 5? 

. {■ 
There, is, however, an interpretation of addition and subtrac- 
tion other than the set interpretation thaV^is valid for all real 
' numbers." This interpre taction relies on the number line repre- 
sentation of the real numbers. 

Because of the great intuitive appeal c^ the set interpretation, 
arid because many first -grade children ar^ already familiar with 
it, we wiil begin the study of' addition and subtraction by means 
_ pX sets The operatiotis of addition d.nd subtraction will be 
developed on the number line in Unit 13, Interpretations of . 
^ Addition and Subtraction . The two interpretations of addition 
and subtraction using sets and number lines then will be 
p ^developed in parallel, and the child will be encouraged to use 
whichever is better for a given purpose. ' , 

The Number Line - ' 
> / 

The number line is a model or representation of the real num- 
bers. You will recall that the word "line" implies an infinitely 
long straight line. There are an infinite number of points on 
any segment of the line. Each point on the number line corre- 
sponds to one real number,, and each real num^ber corresponds ' 
to one point on the line. A certain subset of the points on the 
number line represents the positive and negative integers and 
zero. These are usually the points that are labeled on a num- 
ber line; ' ' 
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The number lino allows one to visualize the" ordering of num- 
bers. ^If the line is in the .customary, but not required, horj-' 
zontal position, the convention is to hove the numbers be- 
come greater as one moves to the'Vight; Thus; -8 is to the 
left of 73 because -8 < -3; and 9 is to the right of 5 because 
r9->-5^ — (N-ofet- ^^8 read— Q--i■s-less-th-a^^-3-, and-9 > 5 — - 
is redd 9 is greater. than 5.) • - '■ 

On all the number lines printed in this unit, the spacing of the 
integers is made uniform. The uniform spaging I's needed 
when lengths are measured and combined on the number line. 
However, when numbers are, simply being ordered on' che line, 
or when certain points are being counted on the line, the uni- 
form spacing is not necessary. Thus, in certain activities, 
the childre.n need not be required to make careful measurements 
to produce uniformly spaced intervals'. 

There is an analogy between how numbers are related and how 
points are located on the number iine. This is the reason one 
can add and subtract on the line by manipulating lengths. For 
example, to add 2 and 3, a length of 2 units and a length of 
3 units are placed' end to end starting at the 0 on the line'and 
the total length is determined. In exactly the,- same way, num- 
bers such as 2^ and 3$ can be added. 

You may wonder why the number line concept is -co'nsidered 
important for young children to have. Four reasons may be 
given: 

1 . Ilie -use of the number line provides a simple procedure for 
obtjining' correct answers for all addition and subtraction 
problems that the first grade child will encounter. Even very 
young or slow children pan find answers to problems that 
might be beyond them if they had to master complicated rules. 
For example, a subtraction problem such as "27 - 9, which 
would require "borrowing" or "'regrouping," can be solved by 

a simple counting procedure. 

; . • ' * ~ ' 

2. Although only a few children will be able to describe in 
words th.e analogy between number relations and relations- 
among points on r'^'expumber lino, we hope that all children 
will gain an intuxLive feeling for it as they use the number 
line. This feeling should help them to understand how addi- 
tion and- subtraction are reLo ted. „ ^ — ■ 
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3. There are many prhysical embodiments of number lines with 
which children work in their daily lives and ,in their science les 
sons, ' Rulers, thermometers, and scales on measuring cups 
are some examples. Clock faces and instrument dials can be 
thought of as pieces of a number line bent into circles, 

4. _The number line will be useful in later'grades. It will be 
used^in the deVelopiSreliTorihe concepts ~of maitipiicatlon//^ 
division, fractions and negative numbers. 

The correspondence between numbers and point/ on a line wili 
be extended to the correspondence between pairs of numbers 

"•e 

and points on a 2-dimensiondl plane. An example of the ex- 
tension to the plane is a graph showing a relationship be- 
tween'the time of day ahd'the temperature. Such graphs will 
be made by the children in later grades and will be encountered 
throughout their lives, ^ 

^ Fully exploited, the correspondence between number relation- 
ship's and relationships among points will lead to -the, ideas in 
analytic geometry and colculus, which dre-^owerful mathema-* 
tical tools for the scientist and mathematician. Most Chil-. 
dren will never study^calculus, but thb,se who do mayjind • 
their study easier because of the concepts they have developed. 

NOTES ON TEACHING THIS UNIT 

This unit is divided into five sections, each'of which empha- 
sizes a particular topic. The sections are divided into les- 
sons. Most lessons are planned to t-ake approximately one ^ 
class period. It is expected that generally two periods a day- 
- will be spent on MINNEMAST m<^i;:^ls. You may choose to 
teach Unit^l I by itself, or you i^iSy^hoose to teach it simul- 
taneously^ with Unit 10 or Unit 12, It is recommended that 
one unit be weil started before anotherVnitJs begun. 

Many addition and subtraction combinations are included in 
the unit. The lessons attempt to provide all children with ^ 
' methods of finding these combinations without memorizing 
them. There is value in memorizing combinations after the 
child hasi a good concept of both -the set and number, lihc in- - 
terpretations of addition and subtraction, but we urge you 
not to require memorization at this timQ. Of course, many 
children will learn certain combinations as they work with 
them in the unit, " • . , ' 
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NOTES ON MATERIALS ' ■ ^ ' 

Counters are often caUed for in the lessons. Any small, 
easily available objects may be used for counters. Examples 
are pebbles, .paper clips, pennies, checkers, pegs, paper 
disks, small plastic figures and marbles, 'it would be fun 
for the children if they could sometimes use attractive ob- 
,.^ects_3uc h as flowers, lea've s^ or shells as counters. It is^ 
desirable that the same type ot counter snoul^Tiot ai-wdys be — 
used. Sometimes a combination of different kinds of counters 
should be used within a single, set, e, g, , checkers and paper 
disks. 

Minnebars are again used in this unit. The games an d actrv- 
ities with the bars expose the children^to various mathemat- ^ 
> ical procedures and concepts. Although the children may not 
often verbalize their thought processes as they manipulate 
the bars, tbey a-re using processes of mathematical logic in 
add'ition, subtraction, ^doubling, and numeration. These con- 
cepts are not taught directly' but are almost.sejlf-taught 
through discovery as the children^use the bars, » 

. » ft ' 

In several lessons the colors, as well as the number of units 
of Minnebars are given. The colors are useful in explan^a- 
tions, but' your Minnebars may not- be similarly colored. If 
this is the case, use' bars with the proper number of units re- 
gardless of color. 

Nature Worksheets , Certain worksheets in this unit use ex- 
'amples from nature.. By looking at the Illustrations while . 
doing -the arithmetic and in their free. times, the children can 
obtain much information. The drawings should help the chil- 
dren discrim.inate among the forms, of varioOs plants and ani- 
mals. Examples of concepts indicated by worksheets are: 
. different animals have different food-and habitats, different 
animals move and rest in different ways, and one plant will 
^ produce many seeds or fruits. These concepts need not be^- 
formally taught;-' however, if children are interested in a par- 
ticular idea, discuss it and possibly have them find more 
' 'about the subject in reference books.- ^ 



SECTION .1 



INTRODUCTION TQ ADDTTinM 



This section presents the idea th^t sums of counlmtj numbers 
can be interpreted os the numbers of elements obtained by 
combining disjoint sets, and gives practice in, computing the 
sums of small numbers. 



COMMENT 



_ In this .section, sets of objects are used L5 introduce addition 
concepts.^ For example, to establish the fact that 2 f 3 = 5 " 
sets containing 2 objects and 3 objects are constructed 
Th-ose two disjoint (separate) sets^are joined and the total 
number of o.bjeg.ts is found to be 5 by counting-. -iVIinnebars 
are also used to help the children see addition relMions. . 

The objective of this section i§ ,to have the children undef- 
sland the method of finding a sum by counting the members of^ 
the uAion'-of two sets and-^^not to have them memorize the 
addition combincxtions. Although the children are not urged at 
this time to memorize the addition combinations, iha practice 
with sets of objects should'make certain .combinations fani.l- 
iar to them. 



BACKGROUND 



.tor any numbers a and b, "a + b" indicates a certain number ' 
that we call "the s.um of a and b. " We read \t +. b" as "a plus- 
fa. Here and in several other places in the unit, a and b are - 
used to represent arbitrary numbers. Hence for 'a + b one could 
substitute 3 + 5 or 127 + 29 or any other combination of num- ' 
bers. t . 

It is important for the children to learn that "a +" h" can be con- 
sidered to be the name for a number, "as well as an instruction- 

. A!° ^' " ^^'^ is that l^ter they wili see 

•that different names for the same number may be' freely substi- 
tuted for one another in any mathematical expression without 
changing the expression. For example, "3+ 5" means "the 
sum of 3 and 5. " They will leafn.that this number is also re- 
ferred to as "8." Early recognition by the children that '^3+ 5" 
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designates a certain number will make it easier for them to 
work with expressions such as "(3 + 5) +.2", or "4 + (3 + 5). 
Tbsynvili also be prepared" to understand s.tatements such as' 
"5+ 2 is 7" and, later, "5+ 2 = .7", and still later, "5 4- 2 = 
3 + 4." ■ ■ - ■ ■ 




Les&oh-h INTRODUCING THE "A + B" NOTATION \ - „ 

In tnis lesson the number of members^ in each of iwo setV^is^ 
recorded. The two sets" are joined and the number of members 

- in the combined set is recorded m two forms for example, 
as 3 + 4*aiid7^. The combined set is 4:he union of two disjoint 
sets, but^this terminology- will not be used with children at 

. this time. (The sets are disjoint because no object belongs 
to both sets.) - - 

. MATERIALS - T 

J- — flannel board , ' • • . " 

— for use on flannel bc^ard:, two sets of objects, the numerals 
J , through 10, and a+ sign 

^ •> ^ 

— Worksheets 1, 2-, and 4 : 

PROCEaURE c , , 

A. On one side of the flannel board place a set of 3 apples. 
Ask someone to put the proper numeral under the set.* ' Place 
a set of 4 ducks on the other side. • Ask someone to put the 
proper numeral under this set. (Of course,, other objects may 
be used,) It should loolc something like this: 




Ask some'one to" join the sets^ Explain that joining two sets 
mean's that the two sets are put together to mBke^one new set. 
Each of the apples and ducks belongs to the new set. Place 
^ +• sign between the 3 and 4. .Read 3 + 4 as "three plus 
four, " and tell the children. that 3 + 4 is a nam,e (or symbol) 
for the number of members. in the new set of apples and ducks 
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Now suggest that* a child count the number of members in the 
new set, *Then you can say, "By counting the members in the' 
new SQt, we found that it contains 7 members. Now we have 
two names for the number of memb^rs^in the new set, 3 + 4 Is 
' one name and 7. is anqthar, " - - . ' ' ' 

Repeat the above activ.ity »with severalother combina'tiohs of 
sets on the flannel board,' 

B, The joining- of sets may be varied by ucin^ children instead 
of flcinTiel board objects. Have- two sets of children come to 

. either side of the front of-the room. Have a child Write the 
number of children in eath set on-the board, say 2 and. 4,^ Ask 

^ the sets^ to come together, - Have, a child wYite two names for 
the number In the jdin'ed set (2+4 and 6) on the board. Re- ' 
peat this with different groups of children until all have had 
a chance* to be in a set. Some children may need extra prac- ^ 
'^tice in writing the + sign, ' , 



l:rr---Worksheets I, 2, 3, and 4 ahould now be used. In the. 
worksheet ^the^two names for a combined set are found^by 
counting. This is nof^the-tirne Jor children to memorize com- 
binations, - 



WoVksheet I 

Unit II Ndmo 



Write a name for the 
number m each set. 
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e 

3. 


3 


2 


3. 


4 ■ 1 
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Write two names for 
the number in the ne\v 
set. 



3+3 




2+3 



I 



4+4 



Worksheet 2 
Unit M Name 



Write a name for the 
number in each set. 



m 

4 


. ^3 


w 

■ 3 j' 5 


3 


f 

3 • 
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Write two names fdr 
the number in the new 
set. 




Worksheet 3. 

Unit i I ' Name- 



Join the two'sets* ' 

Write two names for the number of members in 
the new set, * ^ . * ^ 



□ 



X 



X 



■OO 

loo 



3+4 



AA! 

A i 

A A 



□ 

.□ 



5 +• 2 



OO 

m 

6'+ 2 . 



A 
A 



O i v 



2 + 1 



□ □ 




5 + I 



XX 
XX 

4 + I 




Worksheet 4 

Unit I I Name 



Dr^w both sets In the box. 

How many members are in the new set? 





6 


9? 






\ ' , 3 


' 1 + 3 or 4 






at) 










2 + 5 or, 7 




AA 
AA 










4 2 


4 + 2 or 5 




U JU 


t>c> 




4 




3 ,5 


' 3 + 5 or 8 



Lesson 2; MATCHING WITH MINNEBARS - 

The matching of two bars', one of length and one of length 
"b, " with the single bar of length" "a + b" has two different but 
related interpretations. We can say that. the set of a units and 
the set of b units have been joined to form the set containing 
a + .b units. (The units are the squares mdrked On the Minne- 
barsj Or, as a forerunner* of the. number line, one can say ' 
that the length of a units joined -to the length-df */b units* . ' 
^^^^es the length of a + b units.. The- activities, suggested 
, here are inte>ded to give the children a feehng for both these 
interpreta.tions. The children probably ivjll not express^ these 
ideas in words at first, nor should they be urged to do so until 
they seem ready. 

. .0 - Jhiy l&ssontGlso reinforces. ij.ie idea of o number having two 

names. 

MATE4^IALS * . 

— a set of Minnebars for each child. " \ 

PROCCDURE- . j^-' ' . ' ~ 

The various activities suggested ma</ be' done by an entire 
class together pr by small groups. Feel free t9 choose cer- 
tain ones and to' vary' them as you wish. You will probably 
demonstrate each, activity once or twice. The demonstrations 
may use an overhead. projector, or iviinnebars taped on the 
board. Give'the children plenty of time fof manipulation and 
experimentation. , 

; A. Place two bars of different lengths side by side. ' 
I ! 1 ! ' ' ' ~ — 1 

I'll I I 

* . ' I I I I I I 

I ! \ \ \ \ i \ 



I , , » I 

I I I I » 

J 1_ > ■ « 
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Ask- the children to find the third bar that, when combined with 
the shorter bar, will match th@' length of the longer bar. 



i ^ I 

• 1 
1 t , 
1 1 


t 

^ t 

1 


I 

1 

t 
1 


' • J* 


— 1 — ' — 
1 












i ■ t 
• 

1 » 
- 1 1 


-I 

1 


t - 

I 




1 
f 



B. Place two bars,, each no longer than 5*units/ end to end, 
A^kaf'the child can "match" this pair with just one ba^,* 



r-^ 1 1 

1 1 1 
III 
1 1 1 


1 11 1 

t 1 • • * 
I.I 1 ^ . » 
"1 II 1 




1 « • ' 
1 1 1 


• * 

t . 1 • 


n 1 







C. Ask the children to match one long bar with several shorter 
bars. " Any combination of shorter barsi that match^the longer 
bar may be used* For examl^le: 
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TKis could be used as a game for two-or jnore children. " They 
see who can-match a long bar in the most ways. . * 

D'. Ask the children to-match a 10-unit"bar, f(3r example, ' 
. using just one color.' Can they make the match .with-' 2 bars " 
of the same color? With' 3 -bars oLthe same'color? 

' . " * ♦ • ' 

Trya 9-unit bar and an 8-unit bar. • * 

Most first graders have an idea o.f -"one half"', but to many th 
concept may not be clear. Many will not be familiar with the 
symbol |.. This is the first of several places -in this, unit 
.where- "one half" can be considered. " ' . 

When the 10-bar hSs beea.matched by two 5-bars, pbint Out' 
that- the length of either shorter bar is | the iWngth of the 
longer bar. Wri.te-i- oh the board an'd explain that the length 
of either .short bar is 1 o.L2-^qual parts of the entire length. 

If you feel the children are ready, they may consider other 
fracUons:. For example, the length of a 3-unit bar is ^ of 
^the length of a" 9-unit 'bar. ^ \ * • . , • 

jNote': When you write -J , or any other fractic^n, place th 
....numerator directly over the denominator, rather than sep- 
arating tke 'numbers with a diagorial line, t,8. , 1/2. 
• Encourage the ..children to do this,' too.) 

Z\ The. expe.riehc:ta.^in the above activities can also be ob- 
tained in a less formal waV b/ playing the first few Sections 
of rrc^in Game-fQund4n Section- 6^^' • 





" \ ^ ' \ ! .y 

This leason introduces the term "sum" and gives pradticis in 
^ giving two names for a sum. 

MATERIALS ^ ' ' 

several sets of object pictures for flannel board or chalk- 
board ' * ' 

— Minnebars ' ^ , 

— Worksheets 5 and -6 
PROCEDURE ' ' ' 

A. Lead the children in a discussion something like the 
following: 

MR. SMITH IS THE NAME OF A MAN. (Use the nam^e of 
your principal'.). HE HAS ANOTHEI^ NAME. WHAT IS IT? 

(Principal of ^School.) Write bo'^h on the 

board: 

Ik 

* fi • 

Mr. Smith Principal'' 

. SINCE THESE ARE BOTH NAM£S FOR THE SAME MAN, WE 
TCAN^SAY, ^ ' . ' ' • 

MR. SMITI^IS PRINCIPAL. 

If necessVy, repeat this with another person, such as the 
Prs^sidentpf the United States, or Mrs.* Jones (Ann's 
mother) . 

B. Place a 'set of 3 obj,ects on one side. oX the flannel^oard 
or chalkboard, and a set of 4 objects on the other side. Have 
a child join the sets. Have, another child write. on the board 
two nam.es for the number of .members 'in the joined sets: 
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SINCE THESE ARE TWO , NAMES FOR THE SAME NUMBER, 
WE CAN V/RIXP, JUST AS .WE DID WITH THE NAK^WS OF THE 
PRIWCIPAL, • . .^'^ 

'4 ° ' • 

v3 + ^4_is7. _ ^ . 

• I 

Both J + 4 ar^7_are called the sum of 3 and 4... ' \ 

C. Repeat B with sets of Minnefears. Possibly the class., 
could write the names for each sum on paper and check'fem' 
wi. the result written on the board by a volunteer. 

D. Have the children do Worksheets*5 and 6,' It is expected 
that the Chilean wiHrstill be counting to find' the number of 
members in the combined set. If ypu. prefer, you may have 
the children c,opy the pictures rather than xiut'and paste them/ 



Worksheet 5 
Unit II Nam e - 1^ > 

Loofe at each picture at the bottom. 
Find a number name for each picture. 
Paste- the picturje m thai box. 
Write another number name on thq line. 
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Worksheet 6 

Unit II ! Name, 



Look at? each picture at the bottom. 
■ Tind a number name for etich picture. 
Paste the picture m that box. 
Write another number name on the line. 



2 + 4 is ^0 


» 4^ 

3 * 6 is 9 


3 + 2 is 5 


■- . '• . 

4 + 3 is 7 
-4 , — 




<55 




Si 



• } 



\ 



4 • 
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Lesson 4; INTRODUCING THE = SIGN" IN RECORDING OF 

> MINNEBAR MATCHING - ' 

' ^^^^"^-^Jlx^ =^ sigrvis used for the first time in this* lesson. The ma- 

* nipulations with Minnebars ift Lesson 2 are repeated but ifi a 

* more fojOTai ihanner. The childr<en are a.sked to record the 
MinnebaD matches by writing number sentences. Worksheet- 7 

/ shows the exact size of the "Minhebar to.be matched. On ^ 
■ Worksheet^ 8 and 9 ti\e drawing Is reduced in scale* re.quiring 
^ trte children to find the correct Minnebars by focusing bn the 
^ number of units rather than the exact length.- 

MATERIALS ^ ■ - • . ' 

for each child: \ * ; ^ ^ 

— -Minnebars - . ^ - 0^^- . . ^ 

— .Worksheets. 7', 8/ and 9 
PROCgt)URE ' . " 

' \ Have each child put a five-bar from'-his box on^^is d#sk, and 

- then put a four-bar in front of the five-'fe^ar. Ask them each to 
find a bar to complete the match. Have a child write the huri)- 
ber sentence that'^describes this match on the board. It might 
be written as: ' . ^ 

4 + 1 is 5 *or 5 is '4 + 1. 

Tell the children that there is another symbol that is often 
' used in plei,ce of the "is" in the number sentence. . It'is the 
= sign. If the equal sign is used, the number sentence tell- 

- ing about the matching bars is • 

4+1 = 5 (read "four plus one equal.s five") or 5 = 4 + I. 

Challenge the children to use two bars to m^ake as many new 
' matches of the five-unit bar as possible. (1 + 4=5, 2+3=5, 
'^^ 2 = 5) You may need to help- some children by suggest- 
ing one of the two bars. Have children write number sentences 
. to describe the matches on the chc^lkboard. • , 
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The children should no^be 
ready for Worksheets 7, 8, and 
9, which ask them to use two , 
bars to find rn^iches for a bar 
of a given number of units. On 
each worksheet there are e^accly 
sinough blanki.to record every 
possible matdh using two bars. 
(Thus, the combination 0+ 6;= 
6 will not be recorded ih'thfs ' 
lesson.). Explain that oh Work- 
sheets 8 and '9 the picture .of ^e 
Minnebars to be matched is not 
the same size as the real bar but 
has the ?ame' number of units/ • 



Worii sheet 8 

Unit 1 1 Name 



How can you match a 9-umt bar with two other 
Minnebars? 



. 8 


+ 


1 




9 


7 


+ 


2 




9 


6 


+ 


3 




9 


• 5 


+ 


4 




9 


. -4 


■ + 


5 




9 


3 




6 




9 


2 




7 




9 


1 


-f- 


8 




9 
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Worksheet 7 
Unit 1 1 . Name 



Put your 6-unlt Minnebar on this paper* 
Make as many different matches''as^ you can 
>-with two bars. * ' 

Write down all the number sentences. 




Worksheet 9 

Unit I I N^m&_ 



How can you match a 7-unit bar with Jtwo'oth- 
Minnebars^ 



m 




■f 1. = 7 



■' 5 




2 


= 7 


4 


+ 


3 


= f 


3 




■'4 


= 7 


- 2 


+ 


5 


= 7 


. 1 




6 


= 7 
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Lesson 5; PARTITIONING COUNTERS 

This. lesson is planned to strengthen understanding of sets • 
' and subsets. It provides more practice in finding and record- 
ing the sums of small counting numbers, 

MATERIALS ^ . ■ . 

for each child: ' ^ 
— 9 counters 



— > ruler 

— Worksheets 10, II, and 12 
PROCEDURE 



Have each child put 5 counters in a row on his desk. The . 

other counters should be out of his way. Tell the children 
Hihey will use th^r rulers to separate the set of^c-ounters into 

subsets j^jA^rR^^them each to find one of 'the ways to separate 

the counters, have one child draw on the blackf&oard a pic- 
ture of the way he divided his counters. It might look like 

this: 




2 




3 



Ask how many counters are on each side of the rulei and have 
the 2 numerals recorded under the drawing, ^ 
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Ask a child to complete the number sentence that describes 
this combination. 
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Now cTsk ©ther children to record other possible combinations 
on the chalkboard in the same' way. You may have t6 point 
out the zero combinations by asking what combinations would 
result from placing rulers, in' th-ese positions: 

> r 

■ . ooooo 



HdVG the children record all these matches in a column arranc 
ment. 

2 + 3^= 5 ' . ' ■ 

4+1 = 5*, 

3+2=5 ' - ■ 

0+5=5 

1 + 4=5 

5+0=5 

When they are satisfied that they have recorded every one of 
die sentences , teirthem that they have made a "table" which 
^tells all the possible combinations of two subsets totalling 
five. 



When they unfierstand this, ^have thtm proceed with Worksheets 
10, II, and 1 2. 



Worksheet 10 

Unit 1 1 Name 



Make a table for 6 counters. 
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\ 



6 




0 


= 6 


5 


+■ 


1 


= 6 


4 


■H 


2 


= 6 


3 


4- 


3 


= 6 


2 


+■ 


4 


= ^ 


* ■ 1 


-t- 


5 


= 6 


0 


•h 


6 


= 6 




table for 4 counters. 




4 - 


•1- 


0 


= 4 


3 . 


+■ 


1 


= 4 


2 






=.4 


1 


■H 


3 


= 4 


. 0 


+- 


4 


-4 



^ Worksheet I f 
Unit \ ' Name 



Make a table for 2 count'-:'?. 



0 


+ 


2 


= 2 


1 




1 


= S 


2 


4- 


0 


= 2 



Make a table for 8 counters. 



0 


■1- 


8 




8 


1 


4- 


•7 




8 


2 




6 




8 


3 


+ 


5 




8 


4 


■i- 


.4 . 




8 


5 


+- 


' 3 




8 


6 


■1- 


2 




8 


7 




1 




8 


8 




■ 0 




8 



Worksheet 12 



Make a table for 


' counter. 




0 


4- 


.1 


= 1 


1 




■ 0 


= 1 


Mdke a table for 9 counters. 




0 


+ 


9 


= 9 


1 




8 


= 9 


2 


+ 


7 


= 9 


3 


4- 


6 


= 9 




+• 


5 


= 9 


t± 


+ 


4 


= 9 


6 


+ 


3 


= 9 


7 




2 , 


= 9 


8 


■1- 


1 


=3 


9 


■»- 


<.0' 


= 9 
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Lesson 6: PRACTICE PROBLEMS 



This lesson provides more prac- 
tice in finding and writing sums. 



MATERIALS 



Worksheets 13, 1 4," and 15 



PROCEDURE 



The material of the lesson is 
completely presented .by Work- 

^ sheets 13, 14, and 1 5. You 
will probably need to read'^the 
worksheets to the ch-ildren. Be 
certain that each child answers 

^.the, question* "How many"*with^ 
an equation (such as 3 + 2 = 5, 
or 5 = 3 + 2) and not with a 
single number (such" as 5). 




""^f owl fi'» i Thi^ 'O'aj. ' ^ ^ 



4 . + 3 = 7 




. »jnf ' <tXf ^orr. #!r: Uo, 



7 + 



= 15 





2 + 5 = 7 



M 




4 + 2 = 6 




I toe 7 dtndelloi riowera. 
I tee 2 clover flowero. 
How imny flowcrt do I ace? 



7+2=9 




1 .ee J '"fa c*" the front Too* cf •^'o sJi'arAnder, 
I 3»»e «^ tecs or. the ta<*k /oot, 
Ho« rftR 'c^s 'Jo I SCO" 



4 +. 5 = 9 



32 
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Lesson 7: COMMUTATIVITY OF ADDITION 



The addition operation is conim^utative. This means that two 
numbers ma/ be added in either order and the sum is the same 
in both. For example, 5+3-3+5. The idea of commuta- 
tivity, but not the word; is introduced here. Since this con- 
cept Will be repeatedly treated in ^his unit and later units, 
complete mastery is not required in this "lesson. 

MATERIALS 

for each child: - - 

— 6 counters, or small objects 

^ — 9" X 12*' piece of construction paper 

— Worksheets 16 and 17 

PROCEDURE 
« 

Give each child a piece of construction paper. Have him fold 
it down the middle, unfold it, and make a line on the fold: 



GO 


0 


GO 


0 



Ask each child to place 4 counters on the left side and' 2 on 
the right side; Have someone write the names of the com- 
bined set on the board: 

4 + 2 is '6 

Ask each child to turn his paper so the set of 2 is on the left 
side and the set of 4 on the right. Have another child write 
the new number sentence: 

2 + 4 is 6 



y3 

Help them to see that the number of counters m both cases is 
the same and, therefore, 

. 4 + 2 is 2 + 4 

The children could also leave the paper and counters on the'ir 
desks and walk around to view \hem from the opposite side. 

Repeat until the class is roody .for WorksJie^ts 16 and 17. . 



Worksheet !6 

Unit 1 1 Name 



Write a namfe for t^e number in each picture. 
Then write a new name for the number in both 
sets of pictures. 




3 -f 2 



2 4- 3 



-'4 




5 + 1 



i + 5 




■5 ■ + 4 



4 + 5. 



Worksheet .7 

Unit n Name 


Write a name for the number in each picture. 
Then write a new name for the number in iDoth 
sets'^of pictures. 










00 


% 

o c? 




-3+6 


G + 3 


9 
















4'' -h 0 


0 4 


4 






* • • 

0 

• 




• 






2 4- 5- 


5' 4- , 2 


7 




^^®. 












9 -h* 3 ^ 


•3+9 


12 













34 
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L'esson 8: TOI NING' THREE SETS AND ASSOCIATIVITY 

This'lesson introdiaces the associative' principle that states- 
(a + b) + c a + (b + c) , ^ where a, b, and c represent any. num- 
bers.. ' The expression (a + b) + c means that the sum a + b is 
first found and then c is added to this sum, whereas in 
a + (b + c) the sum b +• c isjound first.and then the'^sum.is 
added to a. For example, (3 + 4) + 2 = 7 +'>2 = '9 and " ' 
3+ (4 + 2) = 3 + 5 = 9. ^ ' * . , 

It is this principle that gives meaning t.o the expression .a + b + 
for it says that we may addv^any three numbers by grouping and 

^adding them .as we wish Although it is desirabl.e to present 
this lesson to the chilaien, some may not master the concept 

' at this time.^> ' - 

MATERIALS ' / 

/ ^ : - , 

* to stand on chalkboard 'i-6dge: K 

se-t of 6'objects cut from construction paper 

— set of 7 objects cut from construction pciper 

PROCEUURE ' ' 4 

- Separate the set of 6 objects into subsets of 3, 2, and I. 
Stand the subset of 3 on the chalkboard ledge. The subsets 
of 2 and I should be placed on the. window sill and your desk 
(or any convenient location so they are easily seen). 

Have one child bring the set of 2 from the window sill and 
place it to the left of the set of 3 on the chalkboard ledge. 
Have the name^of the number of abjects in the joined set 
written as 2 + 3 over the objects. Tell the children that before 
the thiBSset is joined with the others, parentheses will be 
placed aVound 2 + 3 to show tha>^the sets containing 2 and 3 
were put together first. 

(2+3) 
•• ••• 



Ask another child to bring the set of I and place it to the right 
of the other set's. Have a child write the, number of this set 
above it* (I) Have him place a + sign b^fetween the sum - 
(2+ 3), which is "a single'number, and the I . ^ . 

' (2 + 3) + 1 
•• ••• • 

(2 + 3) + 1 is one name for the number of objects in the joined 
set. ' Ask for another name.' (6) Have the sentence ^ « 

(2 + 3) + I ^= 6 written somewhere else on the board. 

•> * 
Erase the bpard except for (2 + 3) + 1 = 6* Place the subsets 
as^.they were at the beginning of tLe lesson\ Repeat the above 
procedure changing the order of joining the sets. First have 
the set containing 1 joined to the set containing 3, and then 
have the 'Set of 2 placed to the leff of these two. This will 
yield: 

• ^ 2 -h (3 + 1) ^ . . 

•• ••• • 

2 (3 + b) i§ one name for the number of objects, in the joined 
set. Ask for another name. (6) Have the sentence 
I 2 + (3 + I) = "6 written under the previously recorded 

(2 + 3) + I = 6. . ^ 

^ From these two number sentences we see that here it didn't 
matter which sum was found-first. Because this is always the- 
case,.. we often don't write any parentheses^,. * 1 

Repeat the entire lesson with a set of 7 objects divided into 
subsets of 1 , 4, and 2. 
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Lesson 9: COMMIfTATIVITY AND ASSOCIATIVITY WITH MINNEBARS 



. This lesson provides informal experieifces with the commuta- 
tiv'e'dnd associatiye principles of addition. These principles 
aoe used, but not specifically meutibned, in activities with 

• Minnebor$. If children wisH to use parentheses ifo show which 
' s.ums were fouftd first, they may. However, the last lesson 
showed that this is not necessary, 

MATCRIALS ■ , 

set of. Mmnpbdfs for each child 

— paper / * ' ' - . 

BROCEDURE , • . , ' • ' 

A. Have each child p.lace a dark gre^n 6'-bar on his desk, 
'Ask the children to match the 6-bar in as many w^ays as pos- 
sible, using any number of bars. Ha^/e^ them record- the. , 
matches on a record sheet.^ For example, one match might . 

be: " , ^ ' . 




This is recorded as 6 ~ 2 + I + 2 + ' L 

* **' 

Ask questions similar to these. ■ 

DOES IT MAKE ANY DIFFERENCE WHICH OF THE SHORTER . 
BARS IS PUT doWN FIRST? (no) 

CAN THE ORDER OF TWO OF THE SHORTER BARS BE CHANGED 
AND STILL HAVE THE" CORRECT MATCH? (yes) 



SECTION 2. 



. INTRODUCTION TO SUBTRACTION 



This section contains an irttrodQction to /Subtraction in terms-/ 
of sets.cJnd presents activities showing the relation between-^' 
. 'addition and subtraction of counting. numbers, • 

BACKGROUND - ' - ' ' ' 

Subtraction can be inteYpreted in teirms of th^ number of mem- 
• . bers in various sets; it is appropriate for the children to 
work with collections of actual objects in this introduction. 
When one counting number is subtracted from another, Jthe re- 
sulting number!^ the difference bety/een the two, 'when a set 
with a, certairi^ number of members is remoVed from a set with^ 

. at least as many members, the numbeKof members in the re- . 
. maining set, is equal to the difference between the numbe**^of- 
members in Jthe first two sets,' - ,^ ' 

. * > ^ 
Another interpretation of the difference, a - b, of any two 
numbers is that the -difference is the number to be added to b - 
,to obtain a. For example., 7-3 is the number' tha.t must be 
added to 3 to obtain 7, This is the concept of the "missing 

, * addend" problems, for example 3 + 7, - 

The expression a - b, whiih is read "a minus b,'Vshows that 

J b is subtracted from a but-also^is the name of a -^unique ' / 

single number* It is important for the children to realize t!iis. 

For example, 5 - 3^is a name for a unique number, 2, and^also 

says that 3 is subtracted from 5, . ^ 

♦ 

The inverse r.elation between addition^and subtraction is con- 
sidered in this atl-ction. Suppose we start with 5, add 2' to 
it, and theo-^subtract 2^from the su*m. The result is the orig- 
inal number 5, This may be written as (5 + 2) - 2 = 4, In 
tangu'age suitable for a child, thi's may.be- stated as "Subtrac- 
tion undoes addition, "^and addition undoes subtraction, " 



Lesson \'0: F INDING THE MISS'ING ADDEND ' < ' 

' = ■ — 1 ■ — CI — 

This^lesson'presents the problem of finding a'missing addend. 
This problem is related to subtraction, and -is used'talnt/oduce 
subtraction. The child should simply find the missing addei)d 
by counting pit)ceduVes ; . , ; 

'" . • . .• . .. 

MATERIALS " ' ' • «» . 

,' • • . . ,, I- . 

- 10 counrers of any kind for each child ' ■ ' • 

^ ■ / • . 



— Worksheets 18, 19, 20, 21', 
COlvfMENT ^ 



The'term "addend" can be introduced here by discussing an 
example with the ch^dren. In. the number sent;enc& 2 + I =-3, 
2 is one addend,^ I is the other addend. Recall that.both .3 and 
2+ 1 are called .tKg.s.um of 2' and I. ' • 



PROCEDURE 



Use the following ^fary to show the class how to use counters 
to find a missing adden'd. V 

' (l> Mary had 4 kittens. * 
■ ' 4 . She fed 2' kittens." . • ' X ■ . 

How many more does she_have to. feed? ' • 

On the tpard write 2+1 lis 4, ' » ' 
- ^ ' ' " * ^ ^ ' 

*'♦'*# 
Say, "Place th^ two kittens that she fed on your desk asirfg. 
couaters, Nowj.if these are'fhe two she^has fedand she^has 
fpur kittens, how^many more must she feed? Us^ your. count;- ' 
ers and find t^ie others , " / * " / 

Use the same procedure witH pirpblems -such as E!id following ^ 
to give the'children additional practice. 



(2)^1 have 3 books, - ^ > 
I need 5^ books in all. 
How many more books must I get? 

3+.Qi-s-i- * • • . 



Lesson II:' STORY PROBLEMS IN SUBTRACTION 



This lesson provides activities in which a child can- see the 
- ; need for subtraction. He ^ill remove a subset fepm a set and 
count the members of the remaining set. No technical worlds 
or symbols are introduced until the next lesson. 

MATERIALS • , > 

— 10 counters for each child 

PROCEDURE 

Each child should have 10 counters. ^Tell the children the fol 
lowing "story. " - / ' 

. Paul had 8 pennies. 

He spent 5 pennies for candy. 

How many pennies did* he have left? 

Ask the children to suggest how tq show what happened by 
using counters. If necessary, guide thfem through the-fol- 
lowing steps ' 

PLACE 8 COUNTERS- FOR THE 8 PENNIES ON YOUR DESK. 
TAKE AWAY 5 COUNTERS FOR'THE 5 PENNIES HE SPENT. 
HOW MANY PENNIES ARE LEFT? (3) 

Repeat vyith problems sim'ilar to tha following one^s. Ask the 
cfhildren to make up story problems of their own. Be sure to 
use One or two problems where the resulting difference is 0. 

Doug had"^9 airplanes. 

He gave 3 airplanes to his friends. 

How many -airplanes did Doug have left? 

Mother baked 3 cakes. 

Ann*s club ate'3 cakes. 

How many cakes were left for Mother? 

Bob caughi I 0 fish. ; 

He dropped 4 o,f them into the lake. 

How many, fish did he have left to take home? 

■ . 43 , 



Lesson M: ' STORY PROBLEMS IN SUBTRACTION 



This lesson provides activities in which a child can. see the 
' ; need for subtraction. He V&ill remove a subset ^pm a set and 
count the members of the remaining set. No technical words 
or symbols are introduced until the next lesson, . 

MATERIALS 

— 10 counters for each child 

PROCEDURE .! ' 

Each child should have 10 counters, 'Tell the children the fol 
lowing "story, " J ' • 

. Paul had 8 pennies, - , 

• ; * . ' He spent 5 pennies for candy, ^ 

How manrV pennies did' he have left?' 

Ask the children to suggest how tq show what happened by 
' using counters. If necessary, guide thfem 'through the-fol- 
lowing steps. < 

PLACE 8 COUNTERS FOR THE 8 PENNIES ON YOUR DESK. 
TAKE. AWAY 5 COUNTERS FOR^THE 5 PENNIES HE SPENT- 
HOW MANY PENNIES ARE LEFT? (3) 

> 

Repeat with problems similar to thaJollowinO-on^s. Ask the 
cfhildren to make up story problems of their own, "Be* sure to 
use bne or two problems where the 'resulting differehqe is 0, 

Doug had"^9 airplanes. 
He gave 3 airplanes to his friends', 
v . How many -airplanes did Doug have left? '\ 

• Mother baked 3 cakes. ' 
" Ann* s club ate"3 cakes. 
How many cakes were left for Mother? 

Bob caught 10 fish. , 

He dropped 4 of. them into the lake. • 

How many^fish did he have left to take home? 

43 



m a 



Lesson 12: INTRODUCING THE "A - B" NOTATION 

.|ln this lesson the children find the number of members ... . 
,^ difference set and write an appropriate. subtraction equation; 

■'MATDRIAES " ' ' ' ■ " 

flqnnel bdard with several sets, of up to ten objects each 
^ Worksheets 22, 23, and 24 : 0 ' ' .■■ 

PROCEDURE ■ ' , . 

. Repeat each of the activities A and .B severalties with dif- 
ferent number combinations until you feel the children are 
ready to us-e the works.hee'ts. 

, \ ' ■ ' ■ . . - 

A. As k> five children by name to come. to the front of the room 

^ ^ ^sk how\many there are. -Writre the correct numeral on the 

^ board. ■ iifk three of them -by name to go backto tfieir seats ' 
. ^ As k how matiy went away from. the. front of .the roofn. Record 
• this next to the previous Weral ' Explain that the set of 
children remaining at the fr^cmt is/ the difference set. Put a 
minus sign between the 5 and^3- on the board. ■ Tell the cffil- 
dren that 5 - 3- is brie- name for\he number of members in the 
difference set. Ask if .someone dan give another name -for the 
difference. (2) As k,lf someone c^'-n write the number sen- 
tence showing these two names on the board. (5 - 3"= 2 o^ 
5 - 3' is- 2) o . ■ _ . ■ 



B.- Place seven objects bn the flannel board. Ask the chil- 
dren questions similar to the foiloWing: 

HOW MANY OBJECTS ARE IN- THE SET ON THE FLANNEL 
. BOARD? . - 

CAN YOU WRITE THE NUMBER ON THE BOARD?- ■ 



WILL SOMEONE REMOVE (OR TAKE AWAY) A' SUBSET FROM 
THE. SET ON THE FLANNEL BOARD? • 

HOW MANY DID HE REMOVE? : 



I 

■ ( 
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CAN SOMEONE" WRITE THIS NUMBER ON THE BOARD?. 
HOW MANY ARE- IN THE'DIFFERENCE SET? 

CAN SOMEONE WRITE THE NUMBER SENTENCE THAT GIVES 
' TWO NAMES FOR THE DIFFERENCE?. ' 

C. More subtxaction practice is provided by Worksheets- 22, 
23, and 24, Rea.d the directions on Worksheet 22 with the 
children. Guide them through the, first problem in a manner 
similar to this: ' ■ , . ' 

" WRITE THE NUMERAL FOR THE TOTAL NUMBER IN THE SET- 
. UNDER THE PICTURE TO THE LEFT. (4) 

THE MINUS SIGN TELLS THAT A. SUBSET IS'TAICEN AWAY. . 
-AFTER THE MINUS SIGN, WRITE THE NUMERAL THAT TELLS 
^ HOW MANY WERE TAKEN AWAY. -(4 - 3) . 

THE NUMBER LEFTIS GIVEN BY 4-3.- TPO THE RIGHT OF 
THE EQUAL SIGN, WRITE ANOTHER NAME FOR THE NUMBER 
REMAINING. (4-3 = 'l) . 

As soon as the children are^ ready, let them finish by them- 
selves." On Worksheets. 23 and 24 the children will need to 
write in the minus sign. . • . ' 

The children may like to iTiak6 up stori^es to with the picture 



A. Have the children set out two.row. of five counters on . 
their desks. 

.-.OOOOO ■ 

■ ooooo ■ 

Ask each child to add three counters to one row. 

000:00,000 

OOOOO ■ 

«0W MANY COUNTERS MUST ^^1^,3^^^^° "^'^ ™' 
SAME NUMBER IN EACH ROW AGAIN? ,(3) ■ 

This activity could also be done with Minnebars. 

Show the Children a ba, 'a which you have put ,3 crayons 
and tell them h6w "-any are m the bag. Have ^^^^ 

r;rsr;:t f^::?oJt;:TL ... once a^am. _ 
rctorr=d^:1^^3s;;:nrL^tr 

again/ 

tions. ^ . , • <3i . , , 

(13+ 8) -8=13 
(13 - 4) + 4= 13 
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Lesson 13: WRITING SUBTRACTION SENTENCES 

This lesson reinforces the concepts of subtraction presented » 
in the previous lesSon. 

MATERIALS 

— 10 counters for each child -^'^ 

— Workshee'ts 25, 26, and 27 • ' 

PROCEDURE ' ■ - 

Each child should have 10 counteirs, paper and pencil on his 
desk. Ask each child to spread but the counters in some 
arrangement on his desk.* , 

HOW MANY Counters do you have on your desk?' (i o) 

WRITE THE ^NUMBER DOWN* . ^ 

Ask each child to remove (or take away) thre'e counters and 
J • write Chat down.. 

CAN YOU WRITE A NUMBER SENTENCE THAT TELLS HOW 
MANY YOU STARTED WITH, HOW MANY YOU TOOK AWAY, 
AND HOW,MANY ARE LEFT? "(10-3 = 7) ' 

Step-by^step guidance of some children may be necessary 
here. " . , ^ 

Repeat the procedure with different number combinations un- 
til you ^ish to use the worksheets. The children should 
be allowed to count the difference sets whenever they wish. 
From numerous activities of this sort, the children will be- 
come familiar with many subtraction number facets while de- 
veloping ^n understanding of the operation "involved. Formal 
memorization of the facts should be delayed until the process 
is ver:y well mastered. ^By that time, many of the subtraction 
relations will have been learned unconsciously. 
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A. Have the 
their desks. 



children s^t oUl two.row5 of five counters on 







;;,:o:o:0 0 0 .. 
oooeo' 

/ 

Ask 'each child to add three counters to 'one rOw. ' _ 

o o o:oopo o . 

■ D 

«0W MANY COUNTERS MUST YOU TAKE AWAY TO 
■ SAME NUMBER IN EACH ROW AGAIN? .0) 

.1^ =>ic.o hp done with Minnebars. 
This activity could also De aone w 

Show the cKUdren a .^«^'^^7°"Hre\'':Urp"r 
and tell them "^-I'/^y", -*;fo'„; to take 'out enough • 

again/ . ' ... 

tions. .V . . ' * • ' . * 

(13+ 8) - 8=13 ^ • • • • 



(13 - 4) + 4= 13 
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Lesson 14; THE INVERSE RELATIONSHIP OF ADDITION AND SUBTRACTION 

These activities use sets of objects to give the children an 
idea of the inverse TClatlorfship between addition arid subtrac- 
.tion. If one adds a number of members to a set and then takes 
away the same number of members from, the ,set/ one reverts ^ 
to the original.number. of members in the set. In the.s^'me way,, 
if one takes away a certain number of members from a set, 
adding the -same number of members will return tKfe set to its 
. original number of members. • * ' 

For example, (8-+ 3)' 3 = 8. , 

•MATERIALS ! * * ' . ■ . . . .. ■ • 

for each child: " ■ ' 

—.13 cDuniers . 

lor the class: \ 

^.21 crayons- - ; 

— bag V, * * 
to use on flannel boards: figures similar to these: 

^ 5 apples . . 4. ' . 

2 oranges . ' ' * 
* — 4 ducks : , . . ^ , ' ' 

— 3 geese . ' 
PROCEDURE t ^ ^ 

V . - ,N 

> ^ Giv^ the children experience with this idea in several different' 
. situations. Some possibilities' are on the next page. . Of couxse, 
different figures than thpse^, suggested can be used; 
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A. H^ve the chi.ldrens.t.oultwo.row. of five counters on 
their desks. 

T:-r5 o: 0 ' 

* < 
Ask "each child to add three, counters to or.e row. 

ooo;oo.ooo 



HOW MANY COUNTERS MUST YOU TAKE AWAY TO HAVE THE 
S WMBER IN EACH ROW AGAIN?' (3) ■ ■ • , . 

This aotlvltV could also be done with Minnebars. 

.B.. Show the children a b,, ^-^tT^^^^"^^ 
and tell the. h^w many a- he « .^^ ^^^^ . 

r;:"rtha? Ifc'^yoJL m the, ba. once a,aln. _ 



again. 



tior^s. ^ • , - . . ' ..' ^ • ' 

(13+8) - 8-= 13 ^ • • ■ 

(1-3 - 4) + 4 = 13 



- Put 5 aVples on the flannel Jbpard, ASk how many apples 
* there are, then add 2 oranges, ' Ask, the children to-^hink of 
two names fo.r the new set of fruit and to write th6m underneath 
each other on the* chalkboard. ' ^ ' * 



7 



(5+2) * ^ \ ^ 

Remove (he two oranges and ask someone to write number sen- 
tences telling what ha.d happened to the number of apples and 
oranges. Have them use the,,names*tji|ey wrote for the original 
set of fruit. 

7 r 2 = 5 ' ^ ' 

(5 + 2) - 2 = 5 . . - 

D. Put 4 ducks on the flannel board* Add 3 geese. Have the 
children again -give two names for the newse.t. 

7 ' 

Take 3 geese away. Have the children complete the number ' 
sentences. * * . \ 

(4 + 3) ^ 3 := 4 ^ • 

, 7 3 =f 4 

\Leaving these number -sentences on the board, add the 3 geese 
i^ain and write the two najpes. 

4+3 



Now remove I of the ducks ^nd 2 of the geese and' have a 
child conu)lete the numbed sentences. 



• (4+ 3) .-3 = 4'"^, 

7-3 = 4 

Tell the children that the numberMentences arq the same" 
.whether 3 geese or 2 gee5e'and I duck arfe .r.emoved..* In eadh > .. 
case the subset removed contaiheql«3 rn'ernbers 




-ERIC 



. 52'..- 



SECTION 1 



I'GroupiMg. ^ve!n and.odd numbers, arrays' 



• This section is-desTgned to. givevexperiences .in-grouping mem- 
' ' . bers-of a set intp subsets containing j^qual numbers pf mem- 
bers, to introduce even and odd numbers, and to give exper- 
iences informing arrays of 'Objects and symHols. ^ ' ' 

VOCABUtARY • . * / \ ^ 

The following words are used in^this section. Although'the 
' children should understand and be* able to use the words, 
\hey should not^be' expected to define' tfiem. 

• * Row: ei horizontal line of object^ or symbols. ^: 

(Column ; a Vertical line of objects or symbols. * ^ 

Array: ' a regular arrangement or pattern of objects or symbols. 

Rectangular array ; an array macje up of rows and columns in 
which each row (or column) aonyins^the same num.ber of mem- 
• * bers. For example: ^ \ , ' 

* - . X X x^ 

X X X X , 
X ^ X X 



BACKGROUND 



i I 



^ 



Previously the ^children have counted or constructed sets .with 
2, 4/ . . . . members, and Have compared the number jpf. mem 
*bera o^^two sets b^ pairing members of the" two se^ts. -Af-t.he 
beginriing^of this section, • the childteft will separate sets'of 
V objects Igito subsets containing' equal numbers of* objects, i. e» 

ihto equmalent subsets. This Experience with grouping will 
provide a background for th^^study of the decimal number sys- 
s .tern, which we ordinarily us6. ' • 



Even afTd otid numbers are conveniently introducaci by attempt- 
ing to sepaiatfe a, set into tyvo equivalent subsets. If the-.num- 
, ber of members in the initial set is even, it is possible to 
dij/ide the sets into two equivalent subsets ^6 that every " \ 
member of one'^ubset tan be paired with one member"of the J 
otheV subset. If the number of. memters in the initial set is , 
odd, it will not be possible .to separate ^the set into twb equiv- 
alent subsets.. Without discussing division,' the idea« is ■ 
introduced that e\>en numbers' are divisible ty two and odd , 
numbers are not. ^ ' 

While' it. is sometimes all right to haje the subsets arranged 
in a random pattern, W some actihties it t^ uSeful ^r neces- 
^ sary to have them in ^ regular patterA. Such'a' regular arrange- 
meht is, called an array.. 

There ar^ various special arraY^.'; lio examples of them are' 
the triangular arcay ?nd ihe rectangular array: The elements 
of a triangular array migRt be arranged in these ways:. • 

X x 'x £ . ^ , 

* y X X x^x ; 

^ ' X X X X X 

, \ »,xxxxxx. . 
xxxxxxx 

,*'X X X X X X X x 



X X X, 

X . X 
' X 



The eleme^nt^ of a recfangulaf array might^be "arranged this 



wayr 



oo o o o 
o o o o o 
o o o o o 
o o o o o 
p o o-o o^ 
o o o o p 

.O O <3E> O O 
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Because only the rectangular ar/ay is used in the first-grade ' 
MINNEMAST units', the. children will-use the single word " 
"array" to mean "rectangular array." however, the teacher 
s.hould us'e the term "rectangulaf array^' often eniugh s6 th(>t. 
the children learn its mea-ning^. . • , • ' 



A child will count the total number of objects irran array, 
cour?t the number in each.rpw (soon seeing^ that he needs to 
count the objects in only one row, as all fows contain an * 
e^ual number) and count the nimiber of rows. For example^ • 
he will discover by counting* thatXs rows of 5 each contain'^ 
15 objects and that a |et Of 15 objects can be separated* into 
3 subsets 'containing 5 each, \ ^ 

Experiences with many different arra^^l^ will provide a back- 
ground for an'interpretation pf multiplitjation developecf in\ 
^second grade, Pn this unit, 'words such. as "multiply" and 
"factor" are n,ot used,' and tijie children should ^definitely not 
required to memorize mulfiplication fact3 . 

In this section the children wUl also have, direct experience 
with the commutative law of multiplicatioli.j This law states 
that it-does not majtter in^ what orde-r two humbers-'are multi- 
plied — ^^.i. e. , 2 X j6 = 6 X 2. The term* "commutative law of 
multiplicationV will not be used with the children. They will 
manipulate arrays and observe that, for example, the following 
arrays contain the same npmber of elements., 

XX ^xxxxxx . ■ ^ * 

.XX. XXXXJjCX ^ ..^ 

' X X 

' X x> " . . ' ■ o 

x'x • . • 1 , 

X X ' " • 

The children's ui^derst^^ndinc ' of the properties of arrays will 
be valuable when they do encounter formal multiplication. 



•Lesson 15: FORMING GROUPS OF CHILDREN- ■ 




ivities in this Ifesson, the children should be abl 



After the^ 

to fonri 'groups of specified size. They should get a feeling" 
for, bdt probably not verbalize, the fact that one. can form 
fewer/large groups than small groups, from a giverf number of 
children. Much counting practice is also'provided' 



PROCEDURE 



Havfe each child^.find a partner. If one child is without a 
partner, appoint him to count aiid report the number of pairs. 
If a/11 have partners, you do the counting. Write the results* 
on/theboa.rd in the form: 



12 sets of two and I .leftover 



;/ 



fave the children arrange themselves in groups of three., 
Jgairi have the group^ of three counted •an^'recorded-irixthe 
form: ' ^ 



8 sets of three and I leftover 



Repeat with groups of -4 and '5. Direct the grouping enough 
that the same child is not left out of a complete group more 
than once. * . " ' 



so 
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Lesson I 6: GROUPING A SET OF COUNTERS INTO EQUIVALENT SUBSETS 

.This lesson proVides more experiences in forming groups of 
' specified size, ^Jjr^lso, introduces the idea of one-half of the 
members of a set, 

MATERIALS ' - • * 

— 20 counters for each child 

/ - Worksheets 28,^29, 30, and 31 

"PROCEDURE ■ • - ' . 

A. Each child should leave 20 counters on his desk. Ask the 
children to separate t'hes.e 20 counters intb 4 subsets that 
have the same number of members (i, e,, find 4 equivalent 
subsets). Let the children discover their own ways of doing 
this. When they have finished, ask: ^ 

' . ^ HOW MANY AR& THERE IN EACH SUBSET? . (5) 

' HOW MANY SUBSETS ^OF FIVE ARE THERE? .(4) 

Follow the same procedure for separating the mitiaV set into 
2 and 5 subsecs. 



Propose finding 3 equivaie\it subsets using a^l the counters. 
Let the children discover th^t this is impossible, ' 



o 



Although arrays have riot* been\ntrpduced yet, it ^ likely 
' that some children will developVrategies that involve arrang- 
ing the counters into regular patters or arrays • 

B, Now a'sk the children to separate ti^ 20 counters into sub- 
sets each. containing two counters. Telr^ch child to count 
the subsets and to report how many groups^f two lie has found. 
(•10) Ask how many counters are m the whole\^. (20) 

Continue by having the counters^ grouped into s^ubsebs^i^tain- 
mg 3, 4, and 5 each-. Edch time have, the num^ber of sub^ts 
counted and repiofted. When subsets ot three are used, ^tnK 
results should be reported as " 6 subsets (or groups) of three 
with 2 leftovers. " '^^Z 
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C. Ask the children to separate the 20 counters on tneir 
desks into subsets containing 10 each, ^sk questions sim- 
ilar to this: 

-HOW MANY COUNTERS ARE LEFTOVER? (none) 

HOW MANY SUBSETS DO. YOU HAVE? (two) 

Have each'OhUd place one subset of 10 counters at the right 
of his desk and the other ne^r the left. 

'JF YOU PICK UP THE LEFT SUBSET OF COUMTERS, WHAT 
PART OF YOUR COUNTERS WILL YOU HAVE IN YOUR HAND? 
("one-half" or "half") , , 

If no one volunteers the above answer, give the answer. In 
any case write \ on the board and explain that the 10 count- 
ers picked up are I of 2 subsets containing equal numbers of 
counters. 

Repeat the activity starting with 10 counters and separating 
them into 2 subsets of 5 each. This time ask: 

IS 5 ONE-HALF OF 10? (yes) 

WHY? (10 counters can be separated into two subsets 
each containing 5 counters.) 

D. Worksheets 28, 29, 30, and 3 I give practice in grouping 
and finding I of the members in a set, and also wiU show 
whether anyxhildren will need additional work. 



5Q 
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Worksheet ^8 

Unit 1 \ Ncime_ 



Draw curves around subsets of two 

o°og, 

o o 
o o 

How many subsets of two ? 7 
How many leftover? I 
How many in the whole set ? 15 



O 
O 



Worbsheet 30 

Unit I t Name_ 



Draw curves around subsets of four. 

K A ^ 

A^A 
^ A 

How many subsets of four^ ^ 
3 



How many leftover?. 
How many in tho wholo sef^ 
48 
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Worksheet 29 

Unit 1 1 Name 



Draw curves around subsets of three. 

□ D Q .ID 

a 

How many subsets of three? 7 
How many leftover? Q 
How many in the whole set? 21 \ 




Worksheet 31 

Unit M Name 



Draw ^ curve around - of the objects in each 
sot. 



ODD 
□ □O 

OV V 


•' V V 

V V 

V V 

V V 

V V 

V V 


0 


.o 


OOO 




OOO 


o 


OOO 
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■ Lesson 17: INTRODUCING "EVEN" AND "ODD" 

\ 

This lesson introduces even and odd numbers by pairing mem- 
bers of a set. In Unit 13 .there will be' activities with even ' 
and odd numbers represer^ted on the number line. 

An even number is divisible by 2, an odd number is not. This 
is not explicitly stated to the children but is presented through 
activities with sets. If a set can be separated into two equi- 
valent subsets, it' contains an even number of members. If ' / 
a set cannot bd separated into two equivalent subsets, the seit 
contains an odd number of members. (Recall that equivalent/ 
sets contain equal numbers of members. Equivalent sets of/ 
objects are not equal sets because they contain different ob- 
jects. That, is, a set of four apples is equivalent -- but nc/t 
equal -- to another set of four apples. These sets have ari 
equal number pi members, but the apples in the two sets Jre 
not the same apples.) / 



MATERIALS 



— flannel board with about 15 figures, mostly different 

— I 6 c.ou=nters for each child 

— Worksheets 32A, 32B, 33A, and 33B ^ 
PROCEDURE 

A. Each child should ha\ie 13 counters on his desk. Sugge.^f 
that the class pretend the counters are children getting ready 
to play a game. 

CAN rvVO TEAMS OF THE SAME NUMBER OF PLAYERS BE 
CHOSEN? (no) 

Let each child arrange. his counters to find out. He may dis- 
, cover that a convenient method of attempting to construct two 
equivalent sets is to form a row (or column) of pairs of count- 
ers, and then to take all on the top as one set and all on" the 
bottom as the other. Of course, with 13 counters, not all can 
be paired. For example: 
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The leftover one is the "odd" counter. Because of this, 13 
is called an odd number. 

Repeat the above procedure with 16 counters If your class 
is ready, drop the "team" reference and ask them if they can 
separate a set of 16 c<'Unters into two equivalent subsets. 
This time they should see that all the counters can be paired. • 
The subsets "come out even, " For this reason 16 is called 
an even number. It should be noted that each of the two s^ub- 
sets contains one-half of the counters. 

B. Have a child put 6 objects on the flannel board. (For 
example, 3 ducks, 2 apples, and a flag.) Write the numeral 
6 on the chalkboard. Have another child move the figures so 
that they are obviously paired, but not necessarily in a reg- 
ular arrangement. Say: 

WHEN MARY PAIRED THESE 6 OBJECTS, THEY "CAME OUT 
EVEN. " THERE WAS NONE LEFTOVER. A SET OF 6 OB- 
JECTS CA-N BE SEPARATED INTO TWO "SUBSETS EACH CON- 
TAINING THE SAME NUMBER OF OBJECTS. 6 -IS AN EVEN 
NUMBER. 

Have a child pair the 6 objects another way. The children 
should realize tHat the result will be the same. 

Have one child clear the flannel board and another one put up 
9 objects. (Avoid using a set with just one different object or 
It will be called the "odd" one.) Write the numeral 9 on the ^ 
..board. Have another child pair these objects. 

/■ ^ 

WHEN BILL PAIRED THESE 9 OBJe6tS, ONE WAS LEFT 
WITHOUT A PARTNER. THIS LEFTOVER ONE IS CALLED 
THE "ODD" OBJECT. A SET OF 9 OBJECTS CANNOT BE 
SEPARATED INTO TWO SUBSETS BECAUSE 9 IS AN ODD' 
NUMBER. 

c ^ 

You might pd)nt out that each subset does not contain hajlf of 
the objects. 

Have another child pair the 9 objects another way. The chil- 
dren should realize that the result will be the same. 



\ 



C. Have each child spread 6 cbunters on his desk and put 
the others aside. Ask: ' • 

\ 

IS 6 EVEN OR ODD? (6 is even because each counter can 
be paired with another with noi leftover counter.) 

Without moving the 6 counters, hive each child put a seventh 
counter on his desk. Ask: 'i 

\ ■ 

IS 7 EVEN OR ODD? WHY? (Od,d,. because the seventh 
counter can't be paired with anotiher counter.) 

From this experience (repeated as y(i,u wish) some children 
may make the correct generalization ,ihat an even number 
plus one ha? an odd -numbered sum. \ , 

Repeat the activity by starting with an odd number of counters, 
say 7. Have each child add one counter to the set and deter- 
mine that 8 is even. Again, after varying numbers of trials, 
most children will understand the rule that an odd number 
plus one. has an even-numbered sum. 

The idea that the sequence of counting numbers alternates odd, 
even, odd, even, . . . will be seen by mqny children at.this 
time. The concept will be considered again in Unit 13." 

As an enrichment activity for interested children, you can" en- 
courage the discovery in a similar manner 'of rules such as 
those given in-an abbreviated form below. ' 

even + even is even 

odd + odd is eveji 

even + odd is odfd 

even - even is even ^ 

even - odd is odd 
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Lesson 20: CONSTRUCTING ARRAYS 



lathis lesson the children construct rectangular arrays of ob- 
^ ' jB.cts, They will find that w?th'a given initial set ojr^'cer- 

• ' tain rectangular arrays can be made without 'leftovers/- For 

example, if the initial set has 15 members, an array containing 
3 rows can be made, but not one containing 4 rows* (A par- 
ticular rectangular array can be constructed if the number of 
throws, or cplumns, is a divisor of the number of members 
in the set. This explanation should not be given to the chil- 
dren.) 

MATERIALS | ' \ ^ 

fc^ each ciiild: ' \ * - . ' 

— pegboard with 20 or 30 pegs (preferable) or 20 or 30 count- 
ers (alternative) • • • 
(One suitable type of pegboard is a 12" ceiling tile with 
•golf tees for pfegs,) * ^ . 

PROCEDURE ' . \^ - • ' 

In the description of the procedure, it is assumed that each 
child has a pegboard* if sufficient pegboards are not avail- 
able, the children may work in small groups, or substitute 
similar activities with counters* 

a; 'A pegboard c^nd 15 pegs should be on, each ch.ild*s desk. 
The other pegs should Be in a container or out of sight. Ask 

* " each child to ma ke'^a'n' array of 3 rows. with the 15 pegs* Ask 

hbw many pegs ^re (ii each row of the completed array. Such- 
an array is called a 3 x 5 array (read as "three by five"), 
where the^firsi number gives the number of rows and the sec- 
^ ond number may be thought'of ei»Jier as the number of columns 
or^the number of members in ea,ch row* ' • 



X X X X X 
X X X X X 
X X X X X 
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Worksheet 32A 

Unit 11 Name 



ODD . 



EVEN 



7-\ 



Worksheet 32B 

Unit 11 • • ' Name 



ODD 



.EVEN • 




<;utouts for 'Aorksheetc "12A and }2B 
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.Lesson I 8: , INTRODUCING ARRAYS 




Until this lesson the children arranged suDsetf of a set in any 
Wjay they chose. Now thqy are required toVut the subsets in- 
to patterns, of i^eguJ,ar rows and columns, i.e^, into rectangular 
arrays. V It is useful to remind the children atv^irirtervai s that an 
" array is a pattern. 

MATERIALS 

— flannel board with about 20 objects 

PROCEDURf 

A.. Have a child place 3 objects side by side on the flanneT 
'board. Ask another child to put 3 objects right under tr\e first 
• three. Continue until there are 4 rows of 3 objects eacf 



o.o 

-A ,0 O 

O O • 

■; □ V ; . ■ ■ 

Explain that this pattern' is an-array. Show a horizontal line 
of objects and say that this is called a row, Usq the word 
'* horizontal /V telling the children it means sideways,, 

' ^HOW MANY RQWS ARE ^HERE? '(4) 

Show a vertical line, of objects and say that this is called a 
.column. Use the word>'" vertical telling theff.children it means 
strajL^ght'up-and-down. 

• HOW, MANY COLUMNS- ARE THERE? (3) 

HOW MANY.'m EMBERS ARE THERE IN THE ARRAY? (12) 

^Of course, this last answer should be \q\xx\d by counting. Re- 
peat the same procedure With arrays haying rows of 4 and 6 
members. 

\ ■ . ■ . ^ ■ 
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B. Hak/e the children look aro.und the room for arrays. When 
an array is fqund, have the child who found' it count the rows, 
columns, 'and total number of members. 



row of 6 windows) 




Some pjDssibilitxes are:. 

winj^bws (perhaps 
floor tiles 

egg carton placed in the room for this lesson 
. charts placed in the room for this lesson 
books on a ^table. arranged for this lesson 
fabric patterns / 

■The children may like to tell about arrays-they have" seen out- 
side of the classroom. Examples ^re eye chart, cars in 
parking-jot, shoe rack, fbod on store "shelves, wallpaper. 



Lesson 19: /COUNTING' ARRAYS ■ , 

In counting the. nymber of set members in each row, the child 
. should soon see^tbat he needs to count only those in one row, 
^ • as^ all Vows contain the sam^ number* ^ . 

it is expected'that the children will count the total number of 
jTiembers of the array; however, if a. child can get the" right' 
total without. counting every member, he. should certainly be 
allowed to usfe his method. 

MATERIALS ' 

.. ^ ' . ' ''-'■) 

— Worksheets 34 and 35 . . • . 

PROCEDURE - ^ ' -.^ . ' ' 

A. Draw a. few arrays on the. board' and ask questiohs about 
them similar to those. on Worksheets 34 and 35. .For example, 
you might use: ' ^ ' j 

, ;, ■ AO □ . .- . . 

HOW MANY OBJECTS IN THE FIRST ROW? (4)" 

KOW.MANY OBJECTS IN THE^SECOND ROW? :(4) ^ 

HOW MANY OBJECTS IN THE THIRD ROW? (4). • 

HOW 'MANY OBJECTS'. IN EACH ROW? '(4) 

HOW MANY OBJECTS IN THE ARRAY? (12) 
* ' .. ■ ^ 

Have one child at a. time go to the board, count', and record 
his results to demonstrate his method to the class* 

V^fhen you feel the childrenWre sufficiently prepared, have 
' them do Worksheets 34 and 35. ' " , ^ 



B. (Optional) When the children have counte4 tKe arrays, you 
may give further pra&tice in finding ^fractional {5,ajts of sets. 
For example, ask the children to draw, a curve around y pf the 

The set chosen should contain an e"ven num- 



jTiembers in^a set 
ber of members. 



Children vyho;have the ability may enjoy drawing curves around, 
say, r, of the members of a set. This , set' should be one with 
four rows or four columns. , . ' \ 



Worksheet 34 - * 
Uiiil 11 Name ' 



How mo ay rows? 



□ □ 

D ' Q D ^"^^^ ^^^"^ ^^^^ row? 3 
Q r-j Q ^^^^ "^^"y m (he array? 9 



' C3/jiQ O "^"^"^ rows? 2_ 



/ — I r-s ^^^^ many. in each pw?- 4 

I I □(30 ^^'^^ ""^"^ the array? 8 



ooooo 
ooooo 
ooooo 

OOOQO 



'How many rows ?.^j 

How nuiny in each ro^? ._5 
How iTgny in^tho arraW^S 



C!aT 

ran 



•J. 



Hov^ many row'^ 
How mc\ny in each row?_3^n)** 
How many iti^the array? _6 (2 ) *^ 



Worksheet 35 
'Unit'ii, Name 



4 



2 2 How many rows?, 

~V'^ \/ V How many in each row ?_3. 
*'V.\/ V How many in the array? 12 

V V V ' ^ - . . — 

? O S '^^""^ rows"? 4" ' 
A A vj QJ How many-in each row? . 4.:. , 
D A O lD . many in the array? 16 " 
00 AO.. 



How many rows? i 
H£LLO "^^^^^ eachyow? .57T) *^ 
Xw^wwHL "^^"^ QlTay7l5(3)*^ 



▲ ▲ 

▲ ▲ 



Hov\i many rows?/_ 



5 



How many in eiacih row?_ 2 
'How nnjiny in the array ?slO 



*For^ children who can work with numbers' over 20, 
**Answers in parentheses apply if the child considers word 



s father than letters. 
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Lesson 20: CONSTRUCTING ARRAYS 

lathis lesson the children construct rectangular arrays of ob- 
^ ' jie^cts. They will find that w.Uh'a given initial set oMit'cer- 

• ' tain rectangular arrays can be made without "leftovers," For 

example, if the initial set has 15 members, an array containing 
3 rows can be made, but not one containing 4 rows, (A par- 
ticular rectangular array can be constructed if the number of 
t||^rows, 'or cplumns, is a divisor of the number of members 
in the set. This explanation should not be given to the chil- 
; drenj 

MATERIALS 

for each cHild: ' \ * " ^ 

— pegboard with 20 or 30 pegs (preferable) or 20 or 30 count- 
ers (alternative) - - . ■ . 
(One suitable type of -pegboard is a 12" ceiling tile with 
golf tees for pfegs.) ' . 

* . 

PROCEDURE ' . \^ ~ ' ' 

In the description of the procedure, it is assumed that each 
child has a pegboard. if sufficient pegboards are not avail- 
able, the children may work in small groups, or substitute 

similar activities with counters. 
* 

* 

a; 'A pegboard ^nd 15 pegs should be on, each child's desk. 
The other pegs should be in a container or out of sight. Ask 

' ' each child to make an array of 3 rows .with the 15 pegs. Ask 
hbw m^ny pegs are iti each row of the completed array. Such 
an array is called a 3 x 5 array (read as "three by five"), 
where the^ first number gives the number of rows and the sec- 

^ ond number may be thought'of eiuier as the number of columns 

• or\the number of members in ea,ch row, 

\ • \ . ^ 

^ X X X X X " 
' * . X 'X X X X 

o X X X X X ' . 
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Although the form 3x5 is a convenient way tp specify an array, 
it is not required that you use it in this unit. /lt is always pos- ' 
sible to say instead "an array with 3 roWs and 5 columns" or 
"an array* with 3 rows of 5 members each. " 

Ask, each child to make a rectangular array Containing 3 col- 
umns' from the 15 pegs. - 



HOW MAm ARE IN EACH ROW? (3) 
HOW MANY /ROWS ARE THERE? ' i5) 



\ 



■ WHAT IS THE, NAME OF "THIS ARRAY?/ (a 5 x 3'> array) 

"B. Each childvshould have a pegboard, 12 pegs, paper and ■ 
pencil on his /desk. , Explain that the iegs this time represent 
a .group. of cMldren that are "going to>arch in a parade. How ' 
many ways c^an they be arranged in rows and columns? Affer 
a child has produced an array, say, /of 3 rows of 4 each,' ask 
him: 



HOW MANY ARE IN EACH ROW? ' (4) 

•HOW- MANY COLUMNS ARE THERE? (4) 

CAN YOl; WRITE A NAME- FOR THIS' ARRAY ON YOUR PAPER? 
(3 X .4) 



CAN YOrMAKE ANOTHER REqTANGULAR ARRAY USING ALL 
■ 12 PEGSIf (yes) / 

, HOW MANY ARRAYS CAN YOli MAKE USING ALL I 2 PEGS? 
. {six: i xA2, 2x6, 3x4, 4x3, 6x2, 12.x 1) 



The children should record in sbme fashion all those that they 
f ind . 



Repeat the above\with various/ numbers of pegs in the initial 
set: IS, 14, 7, And 13 would be interesting ones to try. 



Lesaon 21; COMMUTATIVITY WITH ARRAYS 



By physically turning arrays the children will have direct ex- 
perience with the commutative law of 'multiplication, although 
the words "^cojmmutative" and "nnultiplication" will not be used 
with .the children. 

If, 

MATERIALS • ' ^ . " . * 

for each child: 

— 20 counters or 20 pegs ' • ' 

— 9" X 12" construction paper or^pegboard 

— Worksheets 36 and 37 ' ' ' 

PROCEDURE ^ " 

This activity is described for children using counters and con- 
struction paper, but pegs and pegboards could also be used in 
a similar way. 

Each child should have counters^and one piece of construction 
paper. Have each child make an array of 2 rows of 6 counters ^^^...^ 
(a 2 array) on the paper and count the total number of count- 
ers. (12) ' 

Have the children carefully turn their papers one quarter turn. 
Ask someone to describe the array now. (6 rows of 2 counters 
or a 6 X 2 array) Help. them discover, without counting, that 
6 rows of 2 counters is also 12. Have thom check this by 
counting^ (This shows that 2 x 6== '6 x 2, but since multipli- 
ca-tion has not been introduced, this won't be stressed here.) 

Repeat this activitywith other arrays such as those having 3 
rows of 4,' 2 rows of o, and 3 rows of 3. Note that when the 
3x3 array is rotated one quarter turn, it is unchanged. 

Have the children complete Worksheets 36 and 37, 

71 ■ 




0A0\0 How many rows? ■ 2 
_ . — How many in each row? 4 

LJ \J U How .many in the array? 8 



□ o 
oi>. 

□ O 
o O 



How many rowo ^ 4 

How many in each rc'? 2 

How many m the array? 8 



□ •□ □ 
□ □ 

□ □ □ 

□ □ □ 

OOD ODD 

a on Q QG 



Hov/ many rows? . 6 

How many in each row? 3_ 

How 'many in the < '•ray? 18 



How many rows?^ 



How many in each row? 6 
How many in the array? *18 



Worksheet 37 

t^nit 11 Name 



How many rows? 3_ 



COMB now many rows: o 

^yjPliCBL ^^^^ row? 4 

^^^j^^^ How many in the array^^lZ 



ooo 

V V V. 

OOO 
ooo 



How many rows? 4 

How many in each row? 3 
How many in the array? 12 



?' ? ? ?. ? 
? ? ? ? ? 
? ? ? P ? 



How many rows? 3 

How many in each row? 5 
How many m the array? 15 



V V V 
A'A A 

V V V 
AAA 

V V V 



How many rows? 5_ 

How many in each row?_ 
How many m the array?. 



Lesson 22: BUILDING NUM'BERS.BY REPEATED ADDITION 



Counting by 2' s/ 3* s, etc, is. given as a use 'of arrays and 
• as practice in addition. A similar lesson using the number 
line will be included in a later unit, — 

MATERIALS . ^. . • ' ' 

— 20 counters for each child 

— Worksheets 38, -39, 40, 41, 42', and 43 • 
PRO'CEDURE . 

Have each child follow a procedure similar to the following. ' 

Place 2 counters side by side rtear the top of a piece Of paper. 
Write the numeral 2 beside them. Place 2 more counters under 
them. 

- HOW MANY NOV/? (4)' ' . , 

Record this beside the secofid row. The paper should nvi-oi/ look 
li'ke: " * 



• t 2 

• t 4 



■ C 



Continue placing p.air-s of counters and recording until all 20 
counters are used. 

• t 2 

• t 4 

: • t 6 



• t 20 

The children can see that, wh^ the^ead the recorded numbers, 
they are ''counting by 2' s'' jfi", e\ti^ are saying a sequence 
of numbers where each rmynber is b more than the preceding 
number. If practice is^eeded, haVe them count aloud- "I, _2, 
3, ^, 5, 6», • clapyping on the underlined numbers. 
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Repeat, placing counters in se.ts of 3's and 5's; 



The children should now be prepared !or indep.endent work with 
Worksheets 38 through 43. (The starred problems are for 
those children who can work with. numbers over 20.) They may 
write numerals in the circles to help their counting.. ' ' 



. " Worksheet 38 

Unit ii ' Name . 




o O ■ 

■ O 0-. 

.2 twos are 


-OO ■ 

OO " 
OO •- 

2 + 2 + 2 = - 6 . 

3 twos are ^ 


OO, ■ 


OO - 


O 0 


OO. ( . 


OO 


OO • 


•OrO , 


OO . 




OO- 


•I twos aro ^ 


2+ 2^^2+2+ 2 - 10 




S twos- are 



Worksheet 39 

Unit U Name, 



o o 
o o ■ 
o o 
o o 

GO 

o o 

2+2+2+2+2+2 = 12 



' 6 twos are 



12 



o o 

O-O' 
Q O 
O O 
O O 

o o 
o o 

2+2+2+2+2+-2+2 = 



7 twos are 



14 



• Count by twos, ' ^ 

2.46 8 



14. 



10 12 ' 14 
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Worksheet 40 * , 
Unit M • Name 




ooo 

O 0 o 

3 '+ 3 = 6 
' 2 threes are 


OOO 

ooo 
OOP 

• 3 + 3 + 3 r 9 
3 threes are ^ 


OOO 

• ooo . 

poo 

pop,;, 

3+3+3+3 = ^-2 
4 threes are 


ooo- 

OQO 
OOO ■ 

ooo 
ooo, 

/ 3+3+3+3+3= 
5 threes^ are 


Worksheet. 42 

Unit il. Name 


OQOOO- 
OOOOO 

• 10* 
2 fives, are • , 


OOOOO. 
OOOOO 

OOOOO: 

5 + 5 + 5 = ^5 
3 fives are 


OOOOO 
QOpOO 
OOOOO 
OOOOO i 

5 + ? + 5 + 20 
4 fives aro 20\ 


'OOOOO 
OOOOO 
OOOOO 
OOOOO 
OOOOO 

5 (iv<3S are '^^ 



1 , 

Worksheet 41 \ 

Unit 11 Name * . ' 

" ' ' — ' 1 ; 


Ooo ■ 

\^ 




ooo ■ 

V^iX 


ooo i 

V-x 1 


ooo 


ooo ' 




ooo . 


ooo 


ooo 


ooo. ■ 


-ooo 


3+3+3+3+3+3 = 


,ood 

3+3+ 3+3+ 3+ 3+ i = 21 


6 threes are 


7 three,? are 



Count by' threes. 
3 6.9 



12 15^ 18 21 



\Arprksheet 43 

Unit 11 . Name 



OOOOO 
OOOOO 
OOOOO 
OOOOO, 
OOOOO 
OOOOO 

30" 



Sf5+5+ 5+5+5 




are 



30 



OOOOO 
OOOOO 
OOOOO 
OOOOO 
OOOOO 
OOOOO 
OOOOO 

"S+S+s+s+s+s+s = 35 

7 tiVes'aro ' 



£;aunt by fives. 
5 10 IS 2U 25 30 ' ""35 
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" Lesson 23;' SECRET CODES WITH ARRAYS (OPTIONAL) 

This is an optional activity for enrichment. It may be con- 
sidered a "challenge" activity." 

PROCEDURE " • 

The coded message is prepared by printing the words in a mes- 
sage one belbw the -other, so that each letter is an element in . 
a- column and-row. Add X' s tb make thg array rectangular. For 
. • examples - - - ' 

■M A R Y X X 
' H A D XXX 
A XX XXX • . 
LITTLE 

•l'ambxx 

Record the number of rows, (5) This is the clue. . Novv write 
the letters from each column in a line, .starting with the left 
column and going from top to bottom:' ' 

■ M H A L L A A X lA R D X T M Y X X T B X }^X L X X X XE X 

Give the line of. letters and the clue (the number of rows) to 
the class. Can a child decode the message? 

You may have to decode the,first message. After seeing the 
method demonstrated once or twice, pairs of children can codk 
and decode messages together ^ 




SECTION 4 



5k 



INTRODUCTION TO THE NUMBER LINE 



This section introduces the number line, which is a. model of 
the systejn of reaJ nu.iT)bers, and •pre views addition anc^ sub- 
traction on the rTumber line. 



BACKGROUND 



This section contains a. story, -'Skip's Trip, " and related ac- 
^tivities that introduce the nurftber line.. Skip, the mischie- 
vous dog, takes -a trip alojigcjn^s, jtreet, stopping at various 
' houses located ^t intervals al^f^4he street. The street is vis- 
ualized as a line and the hous^sJ;^vhere he stops are numbered 
in ord^r from his starting point, giving a representation of the . 
nuinber line. ^ 

Le^ssons -24, 2.5, and 27 involve locating nun^^prs (integers) 
and counting spaces on a number line. These activities do not 
require that t^ie integers be evenly spaced. Therefore, al- . 
though the number lines given to the children will have uni- 
form intervals, the children may correctlV draw their own num- 
'ber lines without using rulers ^o mark the intervals.' ^ ' 

Lessons 26, 28, 29, 30 and 31 preview addition and subtrac- 
tion of numbers represented by specific lengths on the number' 
lir\^. Tor the^se activities a number line w4^h uniform. intervals 
must used. With reference to a part^ular number line, any 
length represents a number. Thus, ^lltr^dd two numbers, two 
lengths may be put together. The iigure below illustrates find- 
ing the -sum 2 +«.3 = 5 by patting a 2-u nit length with 'a 3-uiiit 
length. " • , ' ^. > - • ^' 



•0 1^ 2 3 4 5 
_j iLj 1 I L_ 



I ? > 



77' 



The operations with- lengths apply to all real numbers / not 
only integers, (which are only a subset of all real numbers). 
For example, in the" illustration below, a .number close' to 1*.5 
is .subtracied from a number close to 3. 3. " The number's 1.5*' 
and 3.3 are real numbers but not integers. 



•0123-4 
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To emphasize the important idea that the numbers- being added 
and subtracted are represented by distance on the number line", 
the children in this unit use either Minnebars .or strips ol- 
paper to show the lengths. There will -be much more addition 
and subtraction on the number line' in Unit 13, Interpretations 
of Addition and Subtraction . ■ . •■ 

Numbers to" the left of O.are used in this section.' These are 
'the negative numbers conventionally' written as-, for example, ' 
-4. seems better to introduce the conventional notation ■■, 
later when the children have a feeling for order on the number , 
line arid have 'experience with the - sign as a symbol for the 
.subtraction operation. At this stage we -have chosen to denote 
positive numbers by black numer^^ls and^riegative numbers by 
red numerals. There were two reasons for this color choice^ 
First, the children will use positive numbers most of the "time 
and, thus, usually w^l u9e ordinary black 'iDencils. Second, • 
when negative numlbrs are used later," one interpretation of 
then\ will be in term¥^of debits (negative) ^ contrast to credits- 
(positives). For this it is natural to use^the bookkeeper's 
"red ink" numerals- for debits. . • 
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Lesson 24: INTRODUCING THE NUMBER LINE . 



This lesson introduces the ordering of integers on the number 
line, /(ir.he integers are- whole numbers ... -2, -il , 0/1'-, 2, 3 . . .) 



• MATERIALS 

^ figurjp of Skip ' 

— numeral cards (black) 0-10 

' ^ ' i ' ' ' ' • 

* • — numeral cards (red) 1 - 3 • ^ • 

— house paf^ern ^ • * " 

masfcirtg tape or stick-tite , . ' • 

^PROCEDURE/ - ^ ' * . 

o ♦ • 

>* ^ ' 

Before'reading the story, "Skip's ^rip," draw two long hori- 
zontal lines on the chalkboard to sGPve as a street map. ^ 
; The card showing. Skip* s house, the numeral 0, and the figure 
of Skip should be la place as shown. 




.Read the story, ^"Skip's Trip, " pausing at the Indicated 
places to, ask questions an<;l have the cards ported, the 
' story introduces th^-concept of the number line although it 
does not call it by name. - . ^ 

" After the stdty present the following. ' " 

A, Show how Skip moved from his house to. the store (3). 

WHICH DIRECTION IS 'THAT "ON '?HE STREET MAP? , 
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: . AS HE RAN irOWAiRD THE' STORE, DID THE HOUSE NUMBERS 

■ BECOME GREATER OR LESSER? '■ 

B; Now move Skip piist the store. ' ■ >. ^ 

, ARE THE HOUS,E -NUMBERS GETTING GREATER OR LESSER"? 

■ (greater) ' ~ — • .. . ' 

4 ' ' - • 

WHICH WAY IS HE GOING? (away from home) 

' Have the children post the cards for a few more houses. 

. C- IF SKIP KEPT, ON GOING ALONG THE'STREET'A LONG WAY 
^ WOULD HE BE FARTHER FROM HIS HOUSE? (perhaps) ' 

. It should be brought out here -- "perhaps by your suggestion 
that the sj;eet iDight cur_ve.baci:J:oward Skip's house, as real 
i^treets sometimes do. In this case, as Skip continued along • 
the street he could get nearer his home. We wouldn't know ' 
whether, for example. House 21 or House 32 was farther from 
Skip' s house:- To avoid this confusion, we will from now on . " 
say that the street goes on forever* in opposite directions, "al- • 
ways straight. Then the street can be called- a line." ' 

•D. Place three houses on "the other side of Skip'i house -- to 
the left as you face the map -- and label the left one "School. ':. 

LET'S PRETEND SKIP'AaS STARTED OFF TOWARD JTHF SCHOOL 

• INSTEAD OF TOWARD THE STORE. lyiOVE SKIP TO THE FIRST 
HOUSE HE WOULD O'OME TO. WHAT NUMBER SHOULD WE 
PUT ON THIS.HOUS^?' ' 

Guide the children to S(Jje it shouicl be a Jrbeca'use it is one 
space from 0, ,.Skip; s hd.me, but it, s,hould be different from the ' 
I alreadriised so that two houses vyon't have the same num- 
bers. Sugges-t'thata different color be used. Place a red hum- 
eral I card. Continue Uith the second and third houses to the 



left of 0, 
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SKIP'S TRIP 



; ^ . -H^llo: * My name' s Skip. I live in this .corher house with Tommy 
and Don.^ Ihaye a lot of .fun playing with^hem. Sometimes I even 
fry t6 go to school wit;h them, but then they tell me^. "Go hbme, s1cip. 
Go home, boy, " Usually when they say that I do go home, but some- 
times I don't. I kinda lik^. to go around, and see what' s happening 
in the r^st of- the neighborhood. " . - ' 

\ One Saturday morning I woke up early and since the -door up- 
stairs was'cldsed so I couldn' t go-wake up Tommy andDon=, I.Jhought 
I dgo outside and see if I CQujld find. anything, interesting to do. 

After pushing the backdoor operTand^furTfling outside^, I trotted ' 
up the street one space to the ; very next house where Dick lives. 



Show Skip's path on the number line (street map). Place 
Dick's house owe jspace away from Skip's house, but 
without any num_ber on it. CAN ANYONE PUT THE'NUM^ER 
ON DICK'S HOUSE? Have a child' place the numeral J ■ 
on the house and move Skip to that house. 




/ 
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Whe^i I g6t to Dick- s house, I didn' t fiii^d^any thing interesting 
in front, I went around back. The first thing that I noticed wa;s 
that the m'^lkman had been by and had left twoWarts of milk by the 
backdoor. 1^ Since I hadn't had my breakfast yet\ I was very hungry. 
So . . . well, maybe you can guesi what I'did? \(Show picture) 

Jifst as! I got the milk carton /open, ©ick' <=; mUher came out the 
' dopr;- &he ^as pretty unhappy about my visit so l\ran^away as fast 
^s r could. , " - 1 ■ \ . 

I went one space and stopped at the next housl,' Which was 
/r -Sallys. Irhat made Sa-Uy'^ hpuU the second hoaselfrom mine 

' - " ' ■ 1 • ' 

CAN ANYONE MOVE SKIP TO SALLY'.S HOjUSE-AND PUT 
^-IIC RIHHT NUM.BER ON HER HOUSE? {2) . •• 






> 9 

84 



73 



ERIC 



■ Sully, who is a good friend of mine," was playing by herself in 
the backyard. She was happy to see me, so we started running, 
jumping arid playing together. Unfortunatel-yv T didn' t notice that 
. tha lawn sprinkler was on and got rayleet all wet and muddy. When' 
• -I jumped up, I got Sally' s dress muddy, too. She didn' t seem to 
mind, but just then her mother came out. Sally's mother was pretty 
mad: "Sally, are your clean clothes dirty already^ Skip, you go on 
home. " 

But I didn't go home.. I scampered fo the next house one space 
beyond Sally' s. 

J'Place^.the next house on the map. 

K 

My favorite -friend, J[ack, lived in fehe third house from. me. 
Jack's father owned our neighborhood grocery store, and Jack liyed 
above, the store with his father and mother). 



3^- 



CAN ANYONE PLACE THE RIGHT NUMBER ON THE STORE"? 
(3)' AND MOVE SKIP TO TI^E STORE? 



0 
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Sometim es Jack w puld give me a bone or a cookie, but I couldn^t 
find him anywhere. He wasn't around at the back of .the store either. 
But as I passed th^ garbage' can's, I could smell something delicious.. 
It smelled like nice, -juicy meat scraps. I thought,that I would try 
to get some and - oohhrwljat ci mess I made! But Jack's father^eard 
'the garbage cans tip over, so he came out and chased me away.. He 
was pretty^mcVif.' . ' 

One 9^ace from the store was the house where Susan lived. 
Susan' s^house was the fourth house from' mine. 



Place themext house on the map. CAN ANYONE PLACE 
THE RIGHT NUMBER ON SUSAN'S HOUSE? (4) AND 
MOVE SKIP TO SUSA^N'S HOUSE? ' 




2 




Susan was jumping rope in her yard yhen I came up. She was 
my friend too, sb she stopped jumping rope. and patted me on. the ' 
Tiead for a while. . ' • ' 

But I didn't want to-be petted, 1. wanted to play games. So I 
■ grabbed Susan-s rope in my mouth and ran away, hoping that Susan 
would pha'se me. * ■ * 

'-•Skip, come back here with my rope,°" Susan called. "Here, 
Skip. Here, Skip. " When I wouldn't take her rope back to her, 
.rather than chase me, Su^an started to go into her.house, calling, 
"Mother, Skip' s got my jump rope. " 

Well, 'that didn't sound like very much fun-to me^ So I dropped 
her rope and went on one Sfj^ce to the next house. 

Bob' s house is next to- Susan' s. I was now five spaces away 

from rny own house. 

■ . ^ " 

I Place the next house on the map. Have a child'move 
I Skip and place the right number on the house. ' (5) 
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By now I -was very hungry, but I remembered that I- had buried a 
big bone someplace in Bob' s yard. Unfortunately, I couldn' t remem 
ber where I had buried it. Even after sniffing around the flower^s, 
around the tree, and all around the yard, I couldn't remember where 
the bone was. So I started digging to see if I could findat. I dug . 
ciround the flowers. I dug .around the tree. -*Ahd I dug in the yard. 
But 1 couldn't find that bone. 

Just then. Bob's mother came out -to hang up her clothes. You 
can imagine what she saw. (Shovv picture) 

She was- very upset by my visit, so I ran for home as fast as I 
.could go. 



9'2 



.,Ha ve a child move Skip .rapidly as you/ read •the'remainder 
of the Story, "counting dowh" with "th.e hous^- numbers -si 
as he mp^es the ligure of Skip; . , / ' .'• ; 

I ran from Bob' s house' (5) pa.'Sjt Susan's hol^e (4). 

I ran another space to thg store where J,ack/lives (3). 



I ran oh another space past^Sally's house (2)'. 



Faster yand faster I ran. until ^passed Dick's hou's-e (1) ■ / 

- ' V ^ . '• ■■ / 

With only one. space to go, I was soon back at my own home (0). 



0 




2 



3 
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Tommy and dW, who/ad been watching me run/ home; ran out 
to greet me, \ ' . * . ! \ . 



\ ♦ 



"Here, Skip, f^ere. Skip," Tommy called. • 



/ 



"Where have you been, -Skip?" Don asked, as he paUfed^e on ' 
my hec?a and rubbed by\ears, ' ^ . • ./ , 

"Arf, arf , " was all I answered, wagging my tail. 

■. I was gl'ad^to bo fiom^, but I couldn't tell the boys where L had 



been. /\nd after thinking a'^out it a little, I wouldn't have wanted 
tell them even if I sduid hav>ve.' 



to 



"C^ood boy, 'L Tommy said' as he patted me on the hepd too. I ~ 
^ kinda hung mi( head and slowly wagged my tail. The" boys didn't 
> knoVabout Dick's-milk car,ton,-,Sdily' s dress, Ja ck's.gafbage cans! " 
Sus^in'ss jump rope, oncl Bob' s yard. ' ' 



/iV^this point, return to the' qu^.stior^s suggested af the 
beginning O'f the legs on. . - — -U-^ ' ^-x^ 



Sample of Skip figures to be pasted on two sides of a piece o 
cardbo'ard, r ' ' - ' \ • / \ 




\ 




Three x0(J^numeral cards - I, 2. 3^^^ are provided with this 
!^^^''The regiilar numeral cards provided by MIN.NEMi^ST 
shtjuld j-ye used wh^n black nu/neral cards are called for. 



/ 
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Lesson 25: LOCATING NUMBERS AND COUNTING SPACES ON. THE 
NUMBER LINE 

MATERIALS (from Lesson 24) 

^ ■ I 

— figure of Skip * * 

— houses . . ^ 

— numeral cards (black) 0-10 and (red) 1-3 
PROCEDURE . ' ' ' 

Redraw the line for the street map. Mount the houses and the 
, 0. Put the remaining numeral cards in view, but not in order. 
"Skip" should also be in the tray. Tell the children that Skip 
is hiding and that they must try to find him. You will give 
clue^sJabout where he is. After you have given a clue^ pick a 
volunteer to come up and post§kip where he thinks the dog ' 
is hiding. 

At first, give clues such as "Skip is at house bla^ 2" or 
'"Skip is at house red 2."" As each Gltild counts spaces- and - 
correctly posts the dog figjare/ he may .also stick in place the 
correct numeral for the house where Skip is hiding:^ Vary" the 
instructions .occasionally; e.g., "Skip is at the fifth house'to 
^, the right of his own ^.J' (Emphasize that right and left are deter 
mined when you are iacing-the^map.-) -Sdm^etimes give "number* 
clues without mentioning houses at ail. ^SkipJls..aLblack 2^ '-') 
Encourage the cKildreTi to postnhe Skip figure as quickly as 
possible. This may prompt them to use more efficient 'methods 
3uch as starting from -an already posted'number (not 0) to find 
a new one. ^Continue the game until all the black and red num 
erals have been posted. 

Point out th.at the game is bow too 6asy. Everyone can tell 
wherp^ Skip is hiding.. Ask if Skip can sometimes be between 
two Houses. tSive clues such as "Skip is between hoiis^s 4 
and 5" or "between houses 0 and black I." Then begin saying 
just/'between-black 3 and black Z" or "between 0 and red 1." 



.After a few clues of this type have been given, ask: 

DO YOU KNOW. EXACTLY -WHERE SKIP IS HIDING? (no) 

, WHY NOT? (He could be a'riywhere in the space between 
the numbers.) ' ' • . 

ihen4Xve some clues^with longer intervals; e.g. , "Skip is 
between black 3, black 8" or "black 5, black 2. " Here it is 
eve.n .hiarder to know just where Skip is hiding since he could 
be'anywhere between the..two clue, numbers. 

When the children have had enough practice, choose a 
child to be Skip. He -should choose a hiding pla'ce on the 
story map and .whisper it to you.. He-then must give the class 
some,crue a^ to Skip's hiding place. He should make it as 
hard as possible for the other players to find Skip*. The other 
players can ask questions about Skip's location but these 
questions must be answerable by yes or no. Suppose "Skip's" 
clue is "I^am between red 3 and black 10.." The dogcatchers 
could ask questions such as "Are y.ou hiding between red 3 and 
black 7? " or "Are you hiding at black 5? " etc. /untiLthey find 
Skip. Many children. should discover efficient types of ques- 
tions.'to use to find Skip quickl-y, questions that narrow the lo- 
cation dovvn by stages: -"Is Skip hiding among the red houses?" 
(no) "Is he^between 0 and 5?" (yes) "Is he between 0 anS 3?'' 
etc._ ge^caus^ .the .main purpose of the game is to give practice 
in locating num'bers on the line, the strategy .of finding effi- 
xjient questions" is just.an additional behefiffor those children . 
who may w.Qrk it ourth-emselves. . ' 
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Lesson 26: MOVES. ON. THE NUMBER LINE 



4 • « * 

Activities in this lesson should help the children to learn to . 
locate numbers and to count, spaces on the number line with 
ease. Combining moves on the number line is similar to addi- 
tion with sets in Section 1. For example, when we start at 3 

• and move 2 spaces in the positive, (greater than) direction, we 
"have combined the set of 3 unit-spaces (between 0 and 3) and 

the set of 2 unit-spaces (between 3 and 5) to obtain the entire 
set of 5 unit-spaces (between 0 and 5). 

The ideas of \ space moves- and the existence of numbers half- 
■ way between the counting numbers are introduced. 

Some children will be able to give the correct responses to^ , 
Worksheets 44*and 45 immediatelVt "T*;^ey may go to Lesson 
28. Other children who need more pracE^lcfS-iria^y benefit 
from Lesson 27. _ ^ 

MAXERIALS- - . 

— numerals 0 - 10 (black) and I - 3'(red)Jrom Lesso.n 24 

— Worksheets 44 and 45 / _ ^ - 

— strips of heavy paper m lengths of I and'2 number line unus 

PROCEDURE ^ — ^ . . \ ' . c 

A. Post or draw a number line with. units marked on it similar 
in length to those used for "Skip's Trip. " Arrange the num^' 
erals in order after choosing a position of 0. 'The location 
chosen for the starting point 0 should vary from activity to 
activity to show that it is an arbitrary decision. 

It is preferable to stop using the figure of Skip now in order , 
to avoid too much dependence on Skip, and to guide .the child 
'to respond to the conventional number line. 

• Ask the class how the number line has changed. (No Skip or" 
houses. The 0 may be shifted, which makes no difference.) 
Tell them that they can now use this line of numbers to do 
interesting things, just as they did interesting things with 
Skip and his street. ^ \ - ^ ■ 



Directions and questions similar to the following should now ■ 

' "'fpl^^f n^c ^^^^^ ^^^^ ^^OW MANY SPACES 
FROM 0 IS IT? (3 in the "greater than" direction) 1 - 

■ MOVE 2 MORE SPACES TO THE RIGHT - IN THE GREATER •' 
. . . THAN DIRECTION . AT WHICH NUMBER ARE YOU. NOW? (5) 

'HOW MANY UNIT SPACES FROM 0 IS THAT? (5) 

Repeat this procedure with other starting points and numbers ' 
of unit spaces. Sometimes' move to the left — in the "less 
than" direction. Sometimes start on a red numeral. The chil- 
dren can take turns giving starting points, spaces to be moved' 
and direction. . • ' - . 

B. After the.^class. under stands moves of whole spaces, intro- 
duce some half-unit mwes. Show the clas-s the l-unit strip 
. of paper. Have a child hold it on the number line to show it 
IS just as long as one unit space. Fofd it so it is half as long. ■ 

HOW LONG IS THE FOLDED "STRIP? '(^ unit space) 

Cut the strip on the fold.-..Hace the left end of the cut strip 
at 0, on Jhe number line. ^ 



0 1 .- 2.^3. 4 



" ^WHAT NUMBER IS, AT THE RIGHT END OF THE STRIP? ( |) 
Mark the end point .| . Place the left end bf-the strip at I . 



0 - ■ 1- 2 '3 , 4 ■ 

m i . ' . - - — — ^ 



- WHAT NUMBER IS AT THE RIGHT END OF THE STRIP? • (l|J 
.Place the left end of th(5 cut" strip at -| . " " ' ,^ 
y WHAT NUMBER IS AT THE RIGHT END'OF THE STRIP? (I) • 

■ . ■ 100 . 
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Lesson 27; PHYSICAL ACTIVITIES WITH THE NUMBER LINE (OPTIONAL) . 

The activities. in this lessOn are designed to reinforce the 
child's concept of the number line. .They^shpuld be, especially 
helpful to ihe child who has troubl^e ordering the numbers on - 
the line. Some children wall noi need this lesson, 

MATERIALS - " ' ^ ^ ' * • ■ • Cj • . 



— number line on fcbe flopr with step-long intervjals (marked^ ' 
with chalk or ma^lcifig tape) ' 

— individual -number Unas and counters ^ ■ ' 
PROCEDURE • '\ • V - > i 

A. Mark a number line on the floor .With phplk or masking 
tape. Have the children close their eyes / and tell them that''_^ 
you are standing on the zero, Aftef-explicitly saying that , ^ 

V . yo^ will move One unit space between marks with each step, ' 

^ take '4oud" steps on the line. Tell the children which "direc- 

tion you-^vvalk. When you stop, have the children predi^qt ^ 
which numeral you are-oriv- They then open -their eye^ to check 
their predictions. . - , , V 

B. "*Pollow the procedure of A-except for starting.. a t..numher.s 
other than p. - ^ * . ^ • ' > . 

As a variation of either A or B,. have children do the walkr_ 
ing. They can pretend to be grasshoppers, raj^bits', .kangeroos, 
etc. . . 

. D. ^^gomm^r^ "track" games, such as "Chutes and Ladders, " 
provide^T?^^ in counting spaces. ^ 

E. Partners play, with each having a , small, (about I" unit's); 
number line^and 6ounter. One says, for exaniple, "I put my 
counter on 3 apd move 4 in the 'greater thanL direction*-. What 
number do I land on? How many space's, am I away from 0? " 
The other chijd may u^se hi's counter and number line to find ^ ' " 
the answer.^ The partners .alternate questioning. For each* 
correct an&wer' the child can make" one taUy mark.** 

•' 102 ■ " " " 
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Lesson- 28: LENGTH OF MINNEBARS OM THE N-UMBER LINE - 

In Lesions 59 and 31 the children will add and subtract with 
Minn^ebars on a number line. Before starting these- lessons, 
they S'hoUId be abl^ to find out how many units are on the 
^ ' side of the bar (without counting) by placing it on a number 
] . ilne thBt*has .units' the same length as those on the bars. 
Naturally they could count the units directly on the bar, but 
reading the length on a nambqr line emphasizes the relation 
between number and length oit o jiumber line. 



MATERIALS 



tor each childf '^ 



I set of Minnebars 



— I number line having, numerals irom 0 to 20 with A " spaciVig 
(The number line tapes designed, for the addition slide rules 
may be used; or number lines may be drawn on strips of 
paper or on masking tape.) - ^ 



— masking tape 
PROCEDURE- 



\ 



each child should have his' number. line ^tap-ed at the top of his 
desk. One edge of tf\e masking tape should be exactly at the 
0, as in this sketch; 



i 



2 I I I- I I. I- I I 1 1 1 I I I I r I l.;J^ 

^' 1 2. 3 5 6 7 ■? 9 10 11 12- 13 U 151<''-'l? is 19 2C 



The first twenty numerals shoald be° visible, 



■if 
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Have aach child pjace a 5-unit Minnebar~alpng-his~number 
line. The left end of the bar 'should be at the 0 mark of the 
numberlinc.' Have the" children nbtice.that the 5 unit-squares 
on the bar correspond exoctly to the first 5-unit length on this 
number line. Lead them to see that the length of one unit- . 
square on the bar is the same as one unit length on this num- 
oor line. (Other number lines may hay,e different length units.) 

Ask the children to-turn the Minnebars so the colored sides 
are underneath. Ask each child to find a Minnebar whose 
length" is 6, withdut looking at the colored side. You can 
guido them by askim questions such as, "How can the number 
line help you? " and "Where must you place the left edge of 
the bar? " When each child seems to have found his 6 bar, 
ask each to hold up -the bar. - . . , ' 

ARE ALL THE BARS THE SAMeJc^LOR? 

If a child has difficulty in aligning the end oGhe bar with 
the 0, a 'paper clip or similar object can be taped just to the. 
left of the 0. Then the bar can be pushed against the barrier. 
atO, ■ ' , * 

Repeat the lesson with different lengths as often as seems 
riecassary. You will probably want to leave the numbfer lines 
in place fox the next lesson, - . • ' ^ 
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> Lesson 29;^DDING WITH MINNEBARS ON THE NUMBER LINE 

In this lesson concrete objects (Minnebars) are used" to show 
the addition of numbers represented Jby lengths on the 'number' 
line. The children should not be required to, memorize the 
combinations, ^ . ** 

MATERIALS ' ^ ^ - -^^^ ' . • ^ 

for each child: 

7"^.^^ ^ 

— 1 set of Minnebars ^ " * . 

— 1 number line 

— Worksheet, 4 6 ' ' * 

• ' \ ' 

PROCEDURE . • / 

Have the number lines taped on the desks as in Lesson 28. 
Have the Minnebars turned with the colored sides up. Since 
all sets of Minnebars are not colored the same, ^your bars 
may not agree with those referred to here^ Simply use the 
colors you have* • * ^ 

Introduce the worksheet by going througn similar problems 
together. Typically you rrilght s^y the following: ^ 
-1 . ^ ' 

V . . * FIHD a red BAR AND A LIGHT GREEN BAR. PIACE THEM 
END-T.O-END ON THE NUMBER' LINE* HOW MANY.JLJNITS 
LONG ARE THEY TOGETHER? (7) ' - . « 

HOVV MANY UNITS LONG IS THE RED BAR? (2) 

HOW MANY UNIT.S LONG IS THE LIGHT ;GBEEN BAR? (5) 

CAN ANYONE WRITE A NUM.BER SENTENCE ON tHE BOARD 
' THAT TELLS TWO NAMES FOR THE SUM OF 2 AND . 5 ? 



(2+5=7) 
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When y&d feel the children are; ready , u'se;W'orksheet'4'6. 
Worksheet 46 .specifies the colors of the l^irinebars „to be . 
added. If the children cannot re^d the color, names, ^ow the 
colors with crayon .marks. If sortj^ children particiilary enjoy ' 
this activity,^, 'they could combine M,innebars of their own 
■choice and write 'the'apprqpriate numb'er sentences-. 

The Train Games 4 through 8 fr&m Section 6 should'be useful 
at this.time. ^ ^ ^ • 



Unit - Nome : . , , 


^^•ci Blue 


Light" Red . 
Green' 




' Orange Red 


Dork Orunge / 
Green / 
' + = 


* • •> 

Dark Red 
Green 


Blue Black 


Yellow Light 
Green 


Blue / 


Light . Yellow 
Blue 

Hh = 
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Les.soh 30: JOINING -STRIPS OF DIFF1:RSNT. LENGTHS ON THE 
. ^ ' NUMBER LI-NE ' ■ . * ■ • ♦ ' \/v ' 

■ ' ^ ^" . ■ :■' . V •* •■ 

Every point. on the number line. Act only thos'^^^poimts marked 
with integers, represents a real number, .^]!)ws,^^*o^JiN^o real 
numbers can be added ori the numbor line if the^appr^gpriate 
lengths can be located'. For example, the sum" ' T ^ 
L 23 4- 1,79= 3.02 could be.toufid, although" thajproceciure 
would be alTTioBt impossible on a small sp^irnugib^rl^he^. • - 

Thislessc^ provides, a first sjtep towa^rds*wprking^with num- 
'bbrs that are' not,counting nunjbe^r-s^ .Paper strips of lengths 
near an integral number of unfits (vv,hen me0^red)^m*given to 
the children^ ^ They place the strips ',end to*end on the number- 
line and noto'that the tot^l length i's Mear an integral number 
. of units. Tj:iis'is all thatjs desired at this stage, " ' * - 

MATERIALS ' • ' * . ^ - ' • 

— scissors ■ ' , - ^ 

— crayons 

, — Worksheets 47 and 48 ■ . 

Worksheet 47 contains o Urrcj or- scale number line to bo cut 
out and used by tha chilclron in pluco of the number line lisod 
in Lesso'ns 28 and 2&v fnis ,dono so tnaiHLha length of a 
strip can ISa "near"j)5, for exainplci. und still have tho lorrgdi 
obviously difforent from 5, . . " 

PROCEDURE ■.. . * 

Thd children should' *color and -thca cut out ih< strips oiv Work- 
sheet 47/ 'sii^jht inoccurock^^ m the lengths duo to >Mriu^l \ 
' cCittiny ability witl not \:\cmhr. The number linos should bo. . 
cut on the Uotxted linos. Slippoy-e may*be,provonted by Piping 
tho number lines to the desk^. . ». • « • 

li-ave the childron coniplGto Worksheet 4B. They arorto place 
iridividual strips'ond combinotions of strips on the number 
line and notr^ iho longtiis .no runu iwt.^ural numL^^rs of units. 
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p^Kampie, in feh6 sketch below the combined length of the 
strips is "near 4 units. " 



4 



You will need to guide the children tlirough the exercises to 
. an extent depending on their rea<iingt and moto^ skills: 

If certain chiidreh\now combinations- such'as 3+2 = 5' 
• - (which is not requir^),* they may like to predict that the sum 
of the r6d length and Ihe yellow length will be near 5 units, ' v.. 
^ Thoy- should then lay the strips on the.number line and observe 

; that the total length is,, indeed, near 5 units. , ' 




Worksheet 48 
Unit II' , Ndme 



1 . Jjength of blue strip is*near 


1 ; 


units. ' 


Length of red strip is near 


3 


units^ 


.Their I engtl^ together is near 




unitsr. 


: : r ^ 

2. Length of yellow strip is near 


2- 


units. 


•Length of whije strip is near^ 


4 


^ units. 


rhcir^length together is near 


. 6 


units. 


3. Length of red strip is near 


3 


units.* ^ 


Length of yellow strip is near 


2 


. units. 


Their length together is near 


5 


units'. * 



4. Length of while strip is near . ^ units. 

Length of blue strip is near ^' units > 
■ : * rhou length togethei ii> n^or ^ units. 



/ ' l68\ 
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Lesson 31: SUBTRACTING WITH MINNEBARS ON THE NUMBER LINE 

This lesson provides an intr9duction to subtraction on the num- 
ber line by the manipulation of actual objects (Minnebars) on 
' the line. Subtraction will be considered more in Unit I3v 
^ ^ Interpretations of Addition and Subtraction . 

MATERIAL'S. _ ' " : " . 

\ ' for- each child: 

^. * * 
— I set of Minnebars 



■— I number line «• 

— masking tape ' " ^ \ 

^ . — Worksheet 49 . - . ' _ ^ 

. PROCEDURE* ' ^ 

' . ^-^Hove -the number lines* taped:to^the desks as in Le'ssons 28 

and 29. The Minnebars should be placed with. the colored ; 
sides up. ? ^^ * " . ' 

: Tell the children that they are now going to^gubtract on tjne^. 

number line. Ask for suggestions on^how to find the difference 
between the length of a black bar and/ the length pf a light 
green bar. ' Probably the clearest arrangement is to place the 
• longer bar an the number line and to Iqy the shorter one beside 
it with the right edgea matching. Then the difference is read 
' l^i from the number line at the left edcje of the^^s.horj: bar. This is 
illustrated below. " 
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The black bar is 4 units less than the light green bar and the 
light green bar is 4 units greater than the black bar. 

Ask someone to write .the appropriate number sentence on the 
board. (5 - 1 = .4) ' ' • - ; 

When the children understand the procedure, have them find 
the differences in length .of Minnebar.s of the colors suggested 
oh Worksheet 49.- ' 



* ^ Works hoet 49 ' 
.Unit I 1 ^^aII^e 






Yellow 


Orange 


Dork 
Green 


Light - 
-Green 




- 




Pxirple 


Red 


♦ 




Ypliow 




Dcirk* 
Blue 


Dark 
GreOT 






D^irk 
' Blue 


Onange 


Dark 
Blue 


Yellow 






Turple 


Dark 
Green 


J^urpie • 


Orange 







SECTION 5 



INTRODUCTION OF NUMERALS THROUGH 99 



,.Ihe lessons in. this section give practice^in repeated grouping 
into'Subsets according to a given rule, give an explanation - 
of. our decimal positional number system-, -and Introduce the 
written and spoken nujfn^rals t±irough 99 (optional througl\999).. 

— » ft * ^ 

^ . \ BACKGROUND ^ * ' " ^ 

Preceding MINNEMAST. units have only used the numbers from 
0 to 20. Place value notation has not been introduced: for^ 
example, 14 has been written as a symbol for "fourteen" with- 
out commenting about the two separate digits in^the numeral. 
Now the contept of place value will be introduced. The Hindu - 
Arabic decimal system, the:number system' we generally use^, 
^'^^^ called a positional number system because the numerical 
. . ^value of a string of symbols depend-s on the relative position 

of the symbols in the string./ For example, 325, '235, and 523 

. indic^Xe different numbers. (This^ is not true in all syatems 
of numeration-^that Hav^ been used in the world.) 
- , ^ ' * ' ' *♦ 

Writing numbers greater than 9, is probably so familiar, to you ' 

' that you hardly realize what <3 wonderful invention place-value 
notqtion was. - Suppose our number system Viad no place value 
.-.notation. A-different symbol would .have to be invented for 

each number (as was done for the numbers 'frOm 1 tb 9y. At " " 
jnost, wc could me^>ori7^e a few thousand different number 
. symbols. Imagine the expressions for astronomical distances 
m such a system! Numeration ^systems like that of the Romans . 
Uo not require as mclny different symbols as. there are numbers - 
to represent, but new symbols must be continually introduced 
as the numbers represented grow larger. Addition and sub- 
traction operations 'are less -afficient with Rbman numerals . 
and multiplication and dfivision operations bepome very com- 

^ plicated. The power and efficiency of place value notation 
can bo appreciated by compuri^pn v\itl\ other notations. 

• ■* ■ ■ • 111- ^ ./\ 
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When numerals using the decimal place value system are read' 
or written, the positions of the digits tell what they stand for 
When a' r.aal ^number is represented, the digit to the- extreme" • - 
right (before the decimal,'point) rep*resents the number of one's', 
the nexf.digit to. the left represents the number of tens, and 
•so oa. ■*;,'niis' system uses a, zero .to show the absence of cer- 
tain groupings .'."Tor example, in the^number 3027, there are 
3 thousands, no hundreds,- 2 tens, and 7'ones. Our number ■ 
system is said to be a baste 10 system because each position 
of. a digit stands for a power of 10. For example, in the num- - 
era-1 9785, we have 5 oneS "(or 5 k IOP; VO^is equal to I), 8 
tens- (or 8 x LO ' = 8 x I 0), 7 hundreds (or 7 x Lo2 = ? x 10 x 10), 
and-9 thousands (or 9 X 10^ =,9^x 10 X IO,x 10). " . . ' 

^he children should begin to appreciate the power and useful- 
ness of the place-value notation, not merely to learn (by rote) ' ■ 
how to write multi-digit Arabic numerals. This is why the 
MINNEMAST approach may appear ifidirect. We bsgin by pro- 
viding background experience in repeated- grouping (say, 
groupiag a -set. into subsets, of 5,* then-groOping five of the sub- 
sets of five , etc. ) . Grouping- and. recording groups, of -'ten are - ' 
stressed. The s'e' groups are used in the explanation of place ' 
,^.value. Then the ordinary number WordsW 20 to 99 are intro- 
duced. Finally, the abacus rs , introduced as a.d^e to repre- 
sent our positional number "system. ,The abacus-will be*'used 
again in.Unit I 3.- 



■r 
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Lesson 32: GROUPING GAMES • , ' •■ ' .- ' 

in this lesson, the children' will form groups according to a 
. • given rule (e.g:. form into groups of 2;- or,^ by another rule, 
form into groups of 3). The groups formed are counted. T-he 
children regroup several times choosing different partners each 
" time. After a few trials the children should discover the im- 
portant fact that the number of groups formed (from the same 
number of children) depends only oathe rule usec^-and not' on 
. : the particular composition of the groups.. This idea is basic 
to the grouping activities in .the. remainder of the unit. 

?R0G*EDURE . ' . . 

-Have the children play A and B each thtee times. 

' • ' ' A. Game: The Rule of Two . . • .. 

■I Have the children move around the room. Tell the children 
" that at a signal (s-uch as a bell) they should find partners to 

form pairs and stop moving. If an odd number of children are 
' playing, a single chihd will be left withouta partner. He 
should stand alone. . Have: this child ("or another one if there " 
■• ■ is no child without a parfner) counf fhe number of pairs and 
record it,.on t-he chalkboard: The. record might look like the 
following: • ' / ' - ■ 

•Rule of Two • " - 4 

12 pairs ,1 leftover 



Begin- the game again with each child moving about alone. At 
the signal, have the children form pairs different childrei 
.than- in the first playing.- Again record the number of groups. 
After a third playing, the childr,en will, probably arrive at the 
correct conclusion that if the rules and the .total number of 
players are left unchanged, the same number of groups will ^ 
always be formed. " '' 



B. Game: The "Rule of Three ■ * , ■ - ■ '" ' ' - . 
Play this game as Game A,' except that new groups are iormed 
by three children joitiipg hafids,. -The record might look some- 
thing like the follgv/irtg': - . 



Rule of Three 

8 groups of three 1 leftover 



„ c . 




Lesson 33; GROUPING MINNEBARS BY. TWOS AND THREES , 

Here the fthildren make repealed groups with* lVIihnebar6, acgprd- 
- -.^^ ing to a given rule and couVi): the groups formed. The first rule 
'^^gLv^^n*for grpuping is that any 2 pieces of the same size can 
be 'exchanged for one longer piece, that is equivalent in totad 
.'nuimber of units to^he two smaller pieces When starting with 
thirteen I -unit barsT^th^^p^rpces^- can -.be represented.by this''" 



diagram:. 



□ □ □ •□ 13 □ P □C-Q^QIIl 

-Cl] n -ED o o o □ 

• / ^ f " . . /\ . f • 

■ ^ •* / I 

^ / . / * ^ ~\ t I ■ 

□ ■. 



/ 



The process ends with 6ne 8-unit bar, one 4-unit and pne 
I -unit/ a total of 13 units i The s^co-rid rule giv^a calls, for 
grouping any 3 pieces of^the same size.. 

Those activities '4iave value in providing background for "c err ' 
" tain scfen-c'e topics ^nd mathematical gbncepts such as multi- 
. plication and ^probability. However, the immediate applica- 
tion is'.tc 'provide background for Lessons 35 Bnd 39 in which 
^-^ grouping by tens leads directly to* the decimal system of num- 
t • ' oration. , Groups of smaller si2e are" e?:ioier to. mani^ulc^te and 
. perceive than the..groupi of 10. Experience with them helps 
. ^ ' prepare the child for'^rdug^irig hy tons. < - ■ ' 

MMTRIALS • ■ \ ■ ^ , . . ^ 

for each child;' 

— I box or bag of Minnebars , * 

— Works he&ts 50 and 51 
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BROCBDORE- 



A. Have each child place Worksheet 50 and a box of .Mintie- . 
bars-'on his d^sk. As.k him to remove the bla.ck l-unitba'rs 
from the box^and put them oh his des-k. (fhere are .13 black 
-bars.') '..^ ■"" ■ ■ . ■ . . . ~ ■ 

^Teil'trte children that the Yule for this worksheet is that any 
two small pieces of ihe sante si^''e can be traded for one longer 

■.piece, equivalent in total number of units to the two smaller, 
pt'oces (i. e. ,Q..(~ ican be. traded for f 
traded f5r 



^ania 



can be 



Each-gJiild thsh starts trading his unit p.ieces.for 2-unit bars.. 
He should put, a pair di 1-unit bars back'into the box, ta.ke ' ' 
out a 2-u\iirbar, and place "the 2-bar in.a column under,- the - * 
(Picture of the 2rbar on the worksheet. He continues as long 
ds'he can exchange -pair.s of I -bars f'^r 2-bars , ' ' 

". ' " ' " ■ 

^Then pa^irs of 2-bars are traded for 4-bars. The 4-bars 'shoy.ld 
be j^^la^ed in a coWaon the \^vorksiieet under the picture of ^ ' 
, the 4-bar^~^^^--~-___^ ^ ' .. . ■ 

■VVhen.the.2-:i3drs/iave been pTireci7^he.tta-des a pair: of 4-.^ bars 
. for an 8-bar, ond the 8-bar 'is pla.ced 'oh the^v/oTk-s-haeii- ■ " 

He should how remoVe the'bars from the workslieeb and record ■ 
vvith a tally mark in the proper column the number of ba^s-he 
had of that type.. The record sheet will look like this if 13 . 
black bars were used: 



' 0 - ©. O^O 

('One 8-unit bar and one 4-unit bar and one I -unit bar are equi- 
valent to thirteen I -unit bars.) 

I^opeat this octTvliy as' blten aS you wish, starting with differ- 
ent numbers of I -unit bars. . ' ' * 
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B. Practice counting by tens with >thte*'das*s. When theyo^ca^^i' 
count 0, 10, 2i)^ e"tc. ^ start with a number s.uch.ds 2. Ask* 
the name for^^'Jmd 2,^20 and 2, etc^ Illustrate on the board 
that . ^ ^ , ' 

0+2=2 

10+2=12 . ^ : 

20 + 2 = 22 

.etc. « ' ' ■ 



Then have'them count aloud 2, 12, 22, 32, 42, and so on. * 

C. N.amber Bifigo.- Prepare tagboard cards similar tp the fol- 
lowing: 



69 

1 


24 


73 


92-: 


71- 


58 


9 


17 


89' 


26-. 


16 

7 


b 


X 


61 


35 


12 


21 


■84 




1 


33 


52 


■13' 


76 


92 



Each card should have a different combination t)f numerals ' 
from 0 to 9,9^. Each child should have a supply of counters. 
Call'out numerals one' at a time. If a child locates the-given 
numeral on his card, he covers it with a counter*. The winner 
culls out^BINGO when any. row, column or diagonal is covered. 

p. Counting lunch tickets ,*.dental cards, ^book reports, books 
coats, children, etoi / oVq all possible situations wher'e the 
number names may be reinforced. 
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Lesson 34: THE ONES- PLACE ANC TENS PLACT 



This lessors introduces -the essentidl concept of place value in 
our decimal system of numeration; a.e. , it will show that, 
when 36 is written, it means 3 groups of ten and 6 ones. 



MATERIALS 

--for each child: 

— ' oU disk counters ^ 

5 small paper cups 

— Worksheet 52 

Tho small paper cups 
are not necessary/ but 
ore suggested to cut 
dowa on .the 'number "of 
dropped counters. 

PROCEDURE > - \ • 

A. Have each^hild place 
almost all (about 45) of his 
50 counters on h.s desk 
along with his paper cups 
nnd" Worksheet 52. 



Worksheet 52 
^ Unit \ \ "Name 



Write the number of your groups of counters m 
■'tho boxes. ^ 
Complete the sentences. 



teas and 



ones iS 



tens and 



onos is 



3. 



tens and 



ones is 



HdvO the children group their counters by tens. You can tell 
. 'them to use the hctle cups to hold the groups of ten counters 
suaoe stacks of ten fall over easily. Hav'e^the cups cohtain- 
inq tho groups of ton placed to the left of the ungrouped count- 
.>rs. When ol\ the groups are made; have the number of groups 
™^ ^ind the number of ungroup ed si ngle cpuntersj-^c^rd^ 
uV ^no laBJeyon Wofksh^ answers'will vary because 

the jhildren wi^l have different numbers of counters. 'It is 
the process that is important, not the "answe'r." Do not have ^ 
' thnili comploto Uv.' ^onlonco uhdcr the table yet. * 
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Lesson 37; FINDING GROUPS OF TgN ON WORKSHEETS ' 

^ In this' lesson the grouping activities are more abstract. Hefe 
the children are to find sets of JO symbols on a printed page. 
They are'/ d^.course, unable to physically group these symbols., 
but they'can draw a line enclosing them to ^indicate the groups. 



MATERIALS " ■ 

• / — Worksheets ^4, 55, and 56 

PROCCDURC ^ ■ 

Have the children look at Work- 
sheet 54. Tell the children that 
they'are to show groups (or sets) 
of ten by drawing a curve around 
each group of 10 x's, and after^ 
wards record the number of tens 
and the number of ones leftover*^ 
on lines on the worksheet.. Theyv 
should then write a "shorter 
name-" for the --number. 



,Wai;^shect 54 
Unit I I Nome 



X X X X X X X X X X- X X X X X 



- tens and 



ones i'i> ' 5 



xxxxxxxxxxxxxxxxxxxxxx 
2 



tons ond 



^ ones^ IS 22 



XXX < X X X X X X X X X X X X X X X X X X X X 



lens and 



24. 



X X X X X X X X X X X X X X X X X X X X X X X XX 



2 



tens und 



X K X X X X X X X X X X X X X >: X X X X X X X X X 



X V X X X 

3 



u^ns und 



onos u 



30 



X X X X X X X 
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Lessan 35: NUMBER WORDS ^FROM 20X^0 99 




If the' children do not know the words for 20, 30, 40, 50, 60, 
70, 80, ahd 90, they should^ learn them. If they have under- 
y ^ stood Lesson 34^ they should now be able to couat with under- 
standing ta99. ^ ^- • - , " • - 

MATERIALS . ^ . 

— njumer^l dards 0; 26,^.30, .;. to 90 * ^ ./ 
fbr each child: ' \ 

— tagboard "bincjo" cdrds with assorted numeruls 0 tQ,99 
— ' counters. ' ' " , 

PROCEDURE . . . ' . ■ ■ 

ThG procedure to be followed here depends greatly on-tHe pre- 
vious achieveniont of the closs. ' If they are able to do Activity ' 
B easily,- they Cdn go to lesson 36 directly. Perhaps tliey 
•'Will need the. practice -indico ted in all activities.. 

- ■ ". A- QiyVone of the numeral curds to each of ten children. 

Hove those ten children order themselves and-then- ha.v.e..tKe • 
• cioss identify the numerals.' You may have to introduce the ' ' 
namas of some mimbers. Then stand behind various card- 
noldera crw^random and have the children give tbe appropriate 
ndmo. " ■ • 



/ 
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Practice counting .by tens 'with .thte'' els vyhen thevucaV 
count 0, \0\ ZDr^ ^'tc\ , start with a number s.uch.as 2, Ask' 
the name 2,^20 and, 2, etc^ Illustrate on the board 

that ^ - . ^ , . " 

0+2=2 

10+2=12- , ■ . ;. 

20 + 2. = 22 - ■ ■ . \ 

etc. • " ■ * 



Then hdve.'them count aloud 2, 12, 22, 32, '42, and so oft. 

C. N.umber Bi^ngo.-^ Prepare tagboard cards similar ^ the fol^; 
lowing:' 



69 


24 


■73 


92-, 


71.- 


"58- 


9 


17' 


89' 


26 ^ 


16- 


0 


X 


61 


"35 


12 


■ 21 


•84.^ 




1 


33 


52 


■13^ 


76 


92 



Each card should have a. different combination -of numeral^s 
from 0 to 9,9,. Each child should have a supply of counters. 
Catrout numerals one'at a time* If a child locates the-given 
^ numeral on his card, he cqyefs it with a counter,. The winner 
CdUs ouf^BINGO when any. row, column or diagonal is covered. 

p. Counting lunch tickets /.dental cards, 'book reports, books 
coats, children^ etc^ ," ar^ all possible situMions whe/e the^^ 
number names may be reinforced. 
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Lesson 36; r\/VO-DIGIT NUMBERS ANL COUNTERS' 



4k 



Again iiythis lesson^tlVe childronjbrm subsets of ten counters. • . 
They ;h4n exchancjG a ^ubaot of ten for on equivalent counter ' ^' * * ' ' ' 
marked with a T/ This^ exchange illustrates the.idda of tens' * ^\ : 
m tvvo digit numbers / ' ^ ' , * ^ ^ I . 

» • * 1^ < . ' > ^ 

MATERIALS ' ' ....... - .V - ^ • 



. ^. • - for each child: . 

f^'^'"^' ' — 50 paper disk counters • 



- Worksheet S3"; • ' . ^ \ 



V PROCCDUIJE 



Lacn chiW takes 4 of his coune.(^fs cind marks both sides of 

■ odfeKv^tly '^T';~> tell them thaTtlie T mdr,k stci-nds.for ton. 
Have thG»^^rk:ed counters Lri^boxes (or other. cDntainers) and " 
the unma^d counters on thV.dfesks. tell the children that 
this -time w:hen a set of 10 counters is formed'; it should be 
s^^lVjiged for one T-counter, wh^h is worth 10 of the unmarked 

n l-cdffnters'. Have them make sets of lO.^nd exchange them ■ 
OS long as they are able. '"Ask^bne or twd/p| the children to"'' 
report^tjie finaKnumber "of counterg;of each type that he has. 
(4-T-colanters-a-nci 6 r-counter.s / if none 'of -his original 50 ' • 
has'been 16st.) Write 4 J's and 6 .I's on the board. . 

. - \ •• ^ . - ■ ■' /■ — ^ - 

Ask"^ for suggestions of another way to vvrite.the number of count- 
.. ers represented by 4 T-counters, (40) Write 40 under the 4 

. T's on the board. Ask for suggestions of a symbol to use fqr- 
the "and" •in,the T expression. (+) Write + under the -"and" ^' 
dTid write in the 6'. Ask for and writs aoother name for this 
sum.. (46)_ .They may need to recall hQw they wrote' similar " 

; numerals in Lesson 35; elg*. , 4 tei3^s and 6. ones iS 46\ ' The 
form qn' the board should now be: 

4 T' s a nd 6 1 ' s 
40 + 6"" . =N. 4d 



1 



122 



.111 



if. . 











. * * >t 


' * ^ . -i* " ' . 






. - ' . Each.child- should. put the T-counters back" fh "the box along 
'■ •■ .- • with a few of the unmarked counters. The othgr unmarkeo 
<f counters should be on his des.k. He should then repea.t- the 

' '< , procedure three times with .different numbers?^ recording his 
/. . results on Worksheet 53. ,^ ..... ^ 




* ** Once again, different numbers will be recorded on the work- 
sheets. You should see that the children understand the prp- 
cess, but it is not necessary to check the accuracy of the 
' 1 • counting of the groups of /en. ' 


* ^- 




Worksheet 53 ... 
llnir M - Name- • * 

id. 

\ . I had T'^s cind ^ ones. 




\. 










0 

J* 


* 2. t had \ T'sand ^ ones. * " 








» * 

or* 4. ► C 0 

^ t • ^ . " 


8 














3. I held . T's ond ones. 
^' or " -f 


V 

1* 




















- „^ -) 

• 


* *^ 




• • 


' - \ 






% 
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' * ' '* 


ER?C 


. ■ : ' 123,, ■ 







Lesson 3"7; FINDING GROUPS OF TgN ON WORKSHEETS ' 

In this' lesson the grouping activities are more abstract. Hefe 
the children are to find sets o'f JO symbols on a printed page. 
/ They areV 64,course, unable to physically group these symbols, 
but they'can draw a line enclosing them to ^indicate the groups. 



MATERIALS 

■ / — Worksheets_54, 55, and 56 

PROCEDURE ' 

Have the children look at Work- 
sheet 54. Tell the children that 
they are to show groups (or sets) 
of ten by drawing a curve around 
each group of 10 x's, and after^ 
wards record the number of tens 
and the number of ones leftover^ 
on lines on the worksheet Thev' 
should then write a "shorter 
name'' for theu-num,ber. 



Woi^sheet 54 
Una I I Name 



X X X X X X X X X X- X X X X X 



tons and 



ones IS 



15 



X X X X X X X X X X X X X X X X X X X X X X 

2 



tons and 



2 99 
^ ones IS 



XXa <xxxxxxxxxxxxxxxxxxxx 



tons and 



4 ' 24 

onos IS 



X X X X X X X X X X X X X X X X X X X X X X X XX 



X x.x 

2 



ten 3 ond 



28 



x x X X X X X X X X X X X X X >; x x x x x x x x x 

X X X. 



ind . 



30 



y, >. X X X 



It 7 7 

l^'Oij and' (^iK-o 1.^ 
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On Worksheets^55 und 56 the objects 'have already bfeen grouped 
by tens to avoid confusing the children in counting. Here they 
also are to record the number of groups of tens and the ones 
on the lines and write the "j^horter name." • 



Worksheet 55 , 
Unit H Name. 




3 tens and 5 ones is 35 




tens and 



onoiJ IS 



r Works-heet 56 

Unit M Name 



■□□DD 
D 



2 tens and ^ ones is 25 . 



••••• ••••• % 

• •••• ••••••• ••••• ^ 

••••• ••••• XX A ^ 

••••• ••••• mm % 

7 tens and ^ o(tes is 75 , 




3 tens and 8 ones, is 38 ^. <^ 
^ tens and ^ ones is 45, 



125 



114 




Les-son 38: PENNY, NICKEL, AND .QUARTER GAME - ' . . - 

In this lesson .the children use play money. They form sets of 
5^.pennies and exchange for e^quivalent nickels. Sets of 5 , .. 
• nickels are formed and exchanged for equivale^nt quarters. 



In addition to the experielices with common units of money, 
the activities here provide practice in grouping and ex- 
changing equivalent sets. , ■ - . 



MATERIALS 



:Play\ioney for each child: 

— 50 pennies * 

— I 0 nickei'^^ 

— 2 quarters' 

t""or play pennies tXe paper counters can be used. Play 
nickels or quarters \an be heavy disks of a different size or 
color, poker chips, 'Commerciarplay money, etc. 



-PROCEDURE' 



Divide your class into grpi)ps of 6 to 10 children. Choose two. 
cKildren to be bankers for'e^h group. Each has a desk or 
table as a bank. Banker #| - h\s two boxes at his bank. One 
is initially empty and one qontXins all the nick"els. Banker#2 
also has two boxes,- one containyg all the quarters and the 
other empty. 

Give each of the other children fifty\pennies and a slip of pap^r 
with a numeral gn it. (Use various numerals from 41 to 49.) 
Each child places beside the paper lth6, number of cents (or' 
pennies) indkated on the paper. The r\ile is that the child 
should exchange.his pennies until he "detains the fewest pos- 
sible number of coins. Tell the children\hat they may ex- 
chdnge-5 pennies for 1 nickel at the', first' Lnk and 5 nickels 
,for I quarter at the second bank. Let them^devise their own 
procedures. 
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when they ha.ve finished, check the results. The children 
then exchange their nickels .and 'quarters so that at the end of 
^the.game each child gets back his original number of paper v 
disk counters, > 

To give more interest to the game, you may suggest that, the 
slip of paper is a bill that the child must pay: to receive a 
prize (such as a star), a snack, or a^ treat; The bill and money 
can be presented to you at thie "store" (your desk). 

Another, variation is to have the sUps of paper represent tickets 
'that must be paid for before the child can go on a trip (to the 
playground or lunch room, for example). 
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Lesson 39: THE HUNDREDS PlACE (OPTIONAL) 

This lesson^extends the concept of place value to the hundreds 
^ pl-ace. You may use the lesson if you feel that your children 
ar$ ready for it. If a child masters the ideas in this^esson,. 
he will be able to use with understanding numbers to 999, 
^ ' Some children will independently extend the concept to thou- 
sands, ten thousands, etc. 



Worksheet 57 ^ 
Unit 1 1 Name 



Write the number of yourjCiroups of counters in 
the boxes. * ' . ^ 

Complete the sentences. . I 




hundreds an^. tens ^nd 



IS 



2, 



MATERIALS 

for each^child: 

— 50 ormor3 counters, (paper 
disks) 

— 5 or more small paper cups 
for each group oi 3 or 4 children: 

— a shallow tray or box top, as 
from a Mirinebar box ' 

— Worksheet 5.7- 

PROCE0URE 

The children will work in groups 
of 3 or 4. 

Have each child place almost 
all o'f his counters (a-bout 45) 
on his desk along with his paper 
cups and Worksheet 57. Each 
child should begin by grouping 
his own counters by tens, plac-' 

ing each set of ten in a paper cup. After this has been done, 
>each small group.of children should combine their counters-. 
First they should see if there are enough single counters to 
make more groups of ten. Next, they should make a second 
grouping by tens, i.e. , form groups of 10. tens. A convenient 
way to make thi§ grouping is to plaqe 10 cups each^containing 
10 counters in a box lid, or similxrrtray , to keep them together. 



ones 



M 













, hundreds and 



tens and 



.ones 



IS ' ^ 
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Each child should record on Worksheet' 57 , I , the number of 
ungrouped counters, the number of groups. t)f ten, and the num 
ber of groups of 10 tens that his group of children has formed. 

Ask for a volunteer to tell another name for " 10 tens." If the 
|dea of 10 tens being one hundred is new or difficult for the 
qhildr^.o', you should tdke time here t^o' reinforce this idea: 
For .example, you could draw ^n array of 10- rows of 10 objects 
each. The children eould then count, the one hundred objects. 

The sentence under the table in ^1 should now be completed. 
Explain that in writing numerals for numbers over one hundred 
we use three digits. The hundreds place is to the left' of the 
ten*s place. " . ' • . 

Repeat this activity with different numbers of counters, for #2 
on-the worksheet.- . - ^ ^ 
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Lesson 40: REPRESENTING.NUMBERS ON AN ABACUS 

^ 'The abacus has been used in various forms for centuries as a 
physical device 'for recording numbers. It is. still a convenient 
and use^jil tool and can. be used for many quite complicated 
■mathematical tasks. It will be used in later MINNEMAST ma- 
terials to illustrate addition and subtraction operations. Here 

- i\ye children will usc^^it primarily as another concrete represen- 
tation of numbers up to one hundred. 

An abacus should be available for tlie children to experi- 
ment with before any formal presentation *s made. ' * 

iM ATE RIALS , . ' ' ' 

• — abacus . ^ . ' - 

— about 15 objects for the flannel board 

— Worksheets 58 a'nd 59 . ' ' ' *^ , 
PROCED.URE • ■ • 

A. Show the children 5 or 6 of the objects, 'and tell them that 
they will be counting them. Place the cleared abacus where 
the class can see it. Have one child move one bead into the 
column on^his right for each object as it is coulited. Have the 
child moving the beads report the number of beads he" nioved ' 
into the column. • . ^ . 

Display 14 objects. Repeat the above proce^Hure. Ask how 
they should proceed after the ninth object. Lead them to sug- 
, . cjost using the next column to show the groups of ten/ They 

- should see this easily after their other work with grouping. 

(If you have a 20 bead abacus, it is possil^le to have 14 beads - 
in the-firs.t. column. This is correct, as an intermediate step. 
However, it is wis.e to have the children realize that to agree ' 
^ with coavcrilional. notation only nine beads can be in any col- 
umn. 'Perhaps explain tha't if there are many more than'nine 
beads in any one column, it becomes confusing to, tall the num- 
ber of beads.) 

Repeat with different numbers of objects for practice. 



B.' The children should now be ready for reading a number fro 
an abacus. Show the children an abacus with 3 beads in the 
right hand ^column arid 2 beads^in the next column. Have .one 
child write the number of tens and the number of ones on the 
boarc (2 tens and 3 ones). Have another child write the num- 
/ eral in the decimal system (23)/ 



Repeat this activity with other numbers as often as you feel is' 
necess'ary,- - ' ' ^ . ' 



C. Have the class do Worksheets 58 and 59/ 



Worksheet 58 
Unit 1 1 Name 



N<ime the*' number shown by tht; beads on the 
abacus m ooch picture. 



I O n ^ ^ 1 



tons + 



ones ~ 



tons + 



^9 



45 



76 



ones = 



39 



Wdrksheet 59 

Unit 1 1 Name 



Name the number shown^by the beads on the 
/abacus m each picture.' 



1 



tens 



+ 2 



ones 



82 



^ i% 



tens 



ones 



64 



tons + 



ones - 



28 



120 • 
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SSB8B1S|^ SUPPLEMENTARY GAMES - 

There are many mathematical concepts to which young chil- 
dren can and should be^xposed. Some of these include prop- 
erties of numbers, commutativity ot addition, and principles 
of numeration. They should meet these concepts in many con- 
texts. One is the more formal, structured situatip^i described 
in the preceding lessons. Another very fruitful one is the game 
. situation. Games can be introduced at the appropriate time 
in the formal presentation and then played and expanded (pre- 
ferably by the children) throughput the year, 

s The games described her^ should be regarded as skeletons for 
similar games. ^They should probably be introduced to small 
groups of children at a time'. Use the games according to the 
children's needs and^interests, - 




<, 
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The various train games described here are designed to develop 
spatial relationships., develop an intuitive concept of length, 
and present addition concepts vvithin a hew embodiment. 

MATERIALS . _ " ' 

Minnebars 

— deck of cards with numerals I fo'SO 

PRQGEDURE . , " 

\. The childrer^ will have had many opportunities through the 
year to play with the Mirinebdrs. They will match the bars; 
build towers ; trains, buildings, roads or patterns; anddevelop 
their own activities. Let them make up -stories to go with their 
designs. The Minnebars should be left in a place easily acc^s- 
•sible to the children for use during free time. Encourage free 
activity a^s well as the followina structured situations, 

2. Have children work in groups, of three or four. Each group 
ahould have three or four sets of Minnebars. Tell each child 
to take a handful of Minnebars and to build a train with it. 
Ask questions of each group concerning such things as which 

. .train is the longest and how they can be sure, and what kinds 
.of cars each train has» The-piarpose here is not only to broaden 
the chfldVs concept of length and addition but also to widen 
his investig.ation qf .th^ train he built, 

3. With the children working in pairs, ask one child to pidk 
up a set of Minnebars. The other is then to take a different 
set of bars that have the same number of units altogether. 
There are a variety of ways for the child to- find put if he has , 
the same number of units., including 'matching colors by one-to- 
one correspondencpcr^r laying out one set of Minne,bars end 

to end and constmcting another train of the same length, 
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4 Tape a numBer line with the sam^ spacing as the Mmnebars 
to the floor or a counter top. Ask the children to build trains " 
a ong this number line. First, have them line up the rear end - 
of the caboose at 0 and build tli.f£erent length trains. Have > 
them give the traih the. name of th^^biot on the number line ' 
reached by the front of the engine. 

■ 5. After a child has built a train, ask him to rearrange the 
pieces so that the Minnebars of equivalent size are grouped " 
together. This set could be rearranged this way ' 



1' f' "^ ^^^'^ '""'^^ set of Minnebars. • Have ' 

the child build a train with any combination of Minnebars. 
After his partner has removed some of the cars, he is to put ' 
other cars in their place so that°the train doesn't become loriber 
or shorter. A car cannot be replaced wtth the .same type of car 
I or example, a 5-unit ca'r might be replaced by a 3-unit car 
and a-2-unit car. ■ " . - 




Some possible expansions and variations of 

A. The "changer" might try to use as many bars as possible 
in each substitution. For example: ■ ■ 





.1 1 1 ^ 

' ' * 

1 » • 1 1 


if 
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B, The "changer" might try to-replace- the cars'" In such a way 
that t(\e total train has as few pieces as possible, ^ 



» 1 
» 1 

1 , 
• 1 


i I i 


' : 1 

i \ 


/ 









7. Rrepare.a deck of index cards numbered 1-30.^ For individ- 
ual play, the, child would draw a card and build a train of that 
length. For a pair of children, have qne child (draw a card and\ 
both children ^build trains of that length. The. two children cku 
race to see who can build his train first. 

8. Have the children line u-p a train on a number line an^i then 
move it so that the -rear end of the caboose is at uny numeral 
(e.g. , 3). They should notice at .which nurnqral^the front end 
of the engine stops. Have them move the same train several 
times, noting the positions of the caboose and the engiriejift^ 
each move. Have them describe th^ij_t£airi--i-n-'thi*s^ay: 



Rear of Caboose 
moves to 

3 
8 
6 
' I 

0 * 



Front of Engine 
moves to 

12 

17' . 
. 15 ' 
10 

.9 



9. One child builds a train while his partner. iS not looking. 
The builder makes a record of* his tram and takes it opart, • 
He theti gives the record , to his pnjirtner who rebuilds the train, 

The recond could be a s^ies of appropriately colored crayon 
marks or a series of numerals to designate the length, e.g. , 
orange -f yellow + dark green + light blue + dark" blye, br 
3+4*h6+7+8. . 
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fO';- Encourage a child tor'see how many trains of different 
-» lengths he can build using only blocks one color.. He should 
compare the lengths of the trains^Bi^^oting the number of units 
in each train. He might -record th^e trativajn the following 
. mannei:: . " -j^ .. . , • ^ ■ - 

Blue Trains (using-4-unit Minnebars) 



'Number of Pars^ 
I 

2 
3 

' 5 



Length of Train 

12 
16 

20 



This recording.may be done in any similar manner. 

1 1 EcLVe d child build a train and record thf^umber names of 
the cars in his train. • ■ 



■7:5 — r 



]□[ 



Then he is to rearrange the train with equivalent cars together. 



2 -^.Z + 2'+i + l t/3 ■■ 

' Ask how this could be written in a shorter form, and, if neces- 
s-ary, suggest the way by saying that there are 3 cars of 2 . \^ 
units each, &tc\ . . ^ . ; 



■r 



136" 



125. 



/ 



r \ , ■ • 

,12. Encourage the children to £in,d various names for describ- 
ing 'the -number jDf units in the sa'me length train, as shown . 
below. Have>them build trains., rearrange them and record.. 

^ long name . - ''-'Short name. 

^+2+1+4+ 5+2+"2 / i9- ^ ^ 

2+2+2+3+4+5+r ' .,19 ^ ' 

^* ■. '3(.^)+'3h:4+5+( , " .'19. ;., 

13. Afte? activrtV^.I 2, ha-ve children substitute longer earsJ 
ior fewo'or more "smaller piec'es so that' the train remains the 
same le^nyth*. They.ishQuld record these thei same way. 

Child • ' 

substitutes:-^. Cars in Train Long -Name Short Name 

' ' . ^ . 3+2+l + 4+'6+l 17 r 

v/'5'fQr3+2 . -5' • .5+ l + 4-b6+ 1 . 17 . 

10, for 5+ 1 + 4 3 10+.6+I ;' . 'I7 . 



Game B: EXCHANGING GAME x 

This game' reinforces the idea that mulli-digit numerals repre- 
sent a great many 9rles or units. The game should be started 
soon^after Lesson 34. It will gontinue for up to three months. 



MATERIALS 



many small slips of paper / 

.locomotive and 3' cars cut from' colored construction paper 
The last- car should be labeled "Sets of I's," the next car 
"Sets of. 10' s, " and the car just behind the locomotive " 
"Sets of lOO's. The curs should be pasted around three 
edges to u sturdy cardboard backing, and left open at the . 
tops. so that they form pockets. 




\ Sets cf ./ \ Sets of / \ Sets of / 



PROCEDURE 



There are many desirable activities that you might want to 
keep truck of for e^ch child. Among these might be: reading' 
■ a book, being on time for school, doing a homework assign- 
ment, bringing back a note sent home. Choose one or a com- 
omation of these that y6u expect each child to have done at 
least 50 times in three months. ' 

Each time a child does the activity you are recording, give him 
0 small slip of paper vvf^th his- name on it and have him put his ' 
s ip m the one's car (caboose) of the train. He should fasten 
oil his slips together withXa rubber band or paper, clip. When 
ae has 10 "passengers" in the caboose, he can exchange the 
10 slips for a slip of a different color, the lO-slip.^ This dif- 
ferent colored slip is put into the tens car. The child con- ' 
tinues to collect slips for the ones car until he has 10 more 
that he can exchange for a lO-siip. Ten of the lO-slips can 
oe exchanged, when they accumulate, for a slip of a third 
color, the lOO-slip, which goes in the hundreds car. 
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^eanwhiley you keep all the bundles of slips that the children 
have'exchanged. At the end of the playing time (perhaps 
three months) ; reverse the procedure. Call in all lOO-slips 

'and provide lO-slips in their stead. Finally, have the chil- 
dren^exchange the lO-slips for slips of the original color (10 - 
for each IO~slip). 

Before the final exchange, the children should predict how 
ma'ny slips they will have altogether after the exchange. Have 
them check their prediction by counting slips that they hold 
at last. 




Game C: BUILDINGS 7 ' • ' 

These games are designed to develop spatial relationships, 
present addition concepts within a new embodime'nt, and intro- 
duce the concept of scale drawing. 

MATERIALS * • " 

— Minnebars 

— graph paper 
PROCEDURE 

A. For the first da/or two, allow the children to con-struct, 
"buildings" (vertical arrangements) by stacking Minnebars. 
They may build, one-legged buildings, tvvo-legged buildings, 



V 




or multi-legged ones. It will be a challenge to make multi-' 
legged buildings stand yp.. The children will soon discover 
that the cross pieces'may not always be horizontal and that, 
in order to make them so, wood must be added to the shorter 
leg. 

The children will find they can build more varied buildings by 
constructing them flat ori their desks and pretending they are 
standing. The problem of making them' stand limits the pat- 
terns . Encourage flat building for the-next activity. 
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B, After a child has leveled a building, ask him to keep a 
record of his building on graph paper* 

Give each child a sheet of graph paper and ask him to make a . 
picture of his building .by using one square on the paper to repre 
sent one unit on the Minnebars, The record might look like 
this: 























//. 




y// 




// 
// 


















■ 


















■ 
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1 -t 1 
( 1 1 


















1 • * 

• • 1 

• 1 •( 
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